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Combines all the Desirable Properties of Formvar and Nylon Coatings 


belden 


MAGNET WIRE 


Years of development work have 
produced this new and superior mag- 
net wire insulation. Belden Nylclad* 
Magnet Wire combines the desirable 
properties of Formvar and Nylon 
types. Its tough, durable coating elim- 
inates the need for paper or textile- 
covered wires (in many applications) 
and reduces winding space require- 
ments. Nylclad* provides increased 
toughness, increased solvent resist- 


ance,and resistance to softening under 
heat; it is not subject to solvent 
crazing. Nylclad* means improved 
windability — more compact coils — 
many over-all plus values at no 
increase in price. 

It will pay you to investigate 
Nylclad* Magnet Wire — another 
Belden development that makes for 
lower over-all costs. Write, today, 
for test data. 


Belden Manufacturing Co., 4633 West Van Buren Street, Chicago, Illinois 
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Yfiukesha Diesel Crginator 






Uses a BODINE MOTOR 





View showing a-c engine 
governor and alternator. 


bie 


at lower right. 


Bodine motors can be engi- 
neered to your products, too. 
Over 3,500 standard motors, in 
all types and fractional horse- 
power ratings, from 1/2000 to 
1/6, are available. 


Noted for their dependable, 
trouble-free operation over long 
periods of time, Bodine fraction- 
al horsepower motors or speed 
reducer motors can do much to 
enhance the salability of your 
product. Nearly a half-century’s 
a in designing and man- 
ufacturing motors guarantees 
satisfaction. We invite inquiries. 
Bodine Electric Co., 2256 W. 
Ohio St., Chicago 12, IIl. 






Engine in section 
showing a-c gov- 
























A-c synchronous speed 
governor. Bodine motor 


The Waukesha Enginator provides 
electrical energy for railway pas- 
senger cars. Both a-c and d-c sys- 
tems are available. They are em- 
ployed as a prime source, or as an 
additional or stand-by power sup- 
ply for lighting, air conditioning, 
heating, cooking, and other elec- 
trical service requirements. 


Bodine Type NYP-14 
Synchronous Motor 


The motor used in the 
Waukesha Diesel Enginator 
is a Bodine NYP-14, three- 
phase, synchronous motor, 
1/40 hp, constant speed, con- 
tinuous-duty type. The func- 
tion of the Bodine motor is 
to control the governor, and 
through it, the speed of the 
Diesel engine and driven 
generator so that the alter- 
nating current frequency is 
maintained within plus or 
minus 1-1/2 cycles, regard- 
less of electric load on the 
unit or fluid coupling slip. 


BODINE FRACTIONAL HORSEPOWER MOTORS 
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INDUSTRIAL 


Industrial production 


reaches postwar highs, but on- 
rush of new business slackens 
as government controls and anti- 
inflation steps become effective. 


HERE’S a new postwar high in 

the Federal Reserve Board’s in- 
dex of industrial production—it’s 212 
per cent for September, up by five 
points from August. 


Individual product group in- 
dexes, of course, reflect this overall 
figure. Take machine tools for exam- 
ple: Index for new orders has zoomed 
to 307.3 in August from 253.1 in July. 
It was 89.2 in February! And the vol- 
ume of gearing sales is up by 5v.3 per 
cent in August compared with July. 
And so on down the line through end 
products, materials, components. 

But the onrush of actual orders has 
slackened a bit since the feverish ac- 
tivity that followed immediately after 
the outbreak of the Korean war. To 
some extent this is a normal reaction, 
to a further extent, it is traceable to 
the influence of government controls 
and anti-inflation steps. Tightening of 
credit controls is bound to quiet the 
retail clamor. 


This might be a good time for 
the engineer in the electrical manu- 
facturing field to stop for a while, to 
try and look beyond the immediate 
picture of statistics . . . What is the 
status of this field as the year is en- 
tering its final months, and as the na- 
tion is poised at what promises to be 
the final phase of the Korean war? 

Perhaps, even for the engineers who 
are part and parcel of this field, it 
might be wise at present to take stock, 
to define for themselves just what this 
field is. How far does it extend? How 
diversified? How many other product 
manufacturers make up this vast com- 
plex that we term so simply “electri- 
cal manufacturing” ? 


For the electrical manufactur- 
ing field cuts across the entire indus- 


Headpiece: Adjustments during subassembly of 
16-mm film projectors at RCA Victor’s, Cam- 
den, N. J., plant. 
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trial structure. It comprises every type 
and classification of product—indus- 
trial, commercial, agricultural and 
household—that is electrically driven, 
electrically illuminated, electrically 
controlled, and electrically heated. 
The field embraces some thirty major 
product groups that manufacture close 
to 2000 different products. 

The designer of a flatiron shares, 
in the larger sense, a community of 
interests with the designer of complex 
and intricate electronic devices for 
military computers; the designer of 
tiny servomoters works in broadly 
the same field as the designer of a 
huge machine tool, or printing press, 
or some chemical equipment. 


Statistical data, as reported in 
this department from month to month, 
reflect the progress of the individual 
segments of this electrical manufac- 
turing field. But is there one common 
statistical denominator? Can all these 
data be translated into one significant 
index? 

The answer, of course, is “Yes!” 
And the index is the amount of elec- 
tric energy sold to the homes, offices, 
factories and farms of the nation. For 
the week ending Oct. 7, the latest re- 
ported by the Edison Electric Insti- 
tute, the output of electric power in 
the United States rose to an all-time 
high—6,513,707,000 kwh. This was 
19.5 per cent higher than for the 
equivalent period in 1949. 


This, then is the electrical 
manufacturing field; and today, prob- 
ably more than any other field, it has 
to face the fact that the nation is com- 
mitted to a rapidly mounting tempo 
of military production that will not 
cease with the foreseeable end of the 
Korean conflict. The electrical manu- 
facturing field is uniquely vital in this 
rearmament program since modern 
military equipment, whether on the 
ground, in aircraft or on shipboard 
is basically electrical or electronic in 
nature. 

The designers and makers of elec- 
trical products, not only in the pres- 
ent emergency but for an indetermi- 


nate number of years to come, will 
have to be prepared to meet produc- 
tion requirements that will strain 
their utmost capacity. For they will 
have to fill first the needs of the mili- 
tary for electrical and _ electronic 
component parts and end products, 
and at the same time to supply essen- 
tial civilian needs. 


Of course, within the frame- 
work of this situation, individual com- 
panies will face many readjustments. 
It will be necessary—it has already 
been necessary—for a number of 
companies to start paring on their 
civilian products, because of the on- 
rush of military orders. Engineering 
and design staffs are being aug- 
mented, and their responsibilities and 
functions are being shifted to mili- 
tary problems away from the civilian. 

But in total, in overall volume, the 
production of the electrical manufac- 
turing field will be at an all-time peak 
level, as the rearmament program ac- 
celerates and moves along at top 
speed. Already our civilian product 
production is exceeding all former 
records. It is very obvious what is 
going to happen when the military 
requirements pile up on top of the 
civilian. 

The dollar extent of the elec- 
trical military production is difficult 
to estimate—but only within the past 
week or two an industry figure who is 
very close to The Pentagon mentioned 
at an open meeting an annual figure 
of some 17 billion dollars as the total 
which production of electrical and 
electronic equipment may reach. This 
is not today’s figure, nor tomorrow’s, 
but who can deny that it is not an un- 
reasonable figure for the next year or 
perhaps 1952? 

To sum up, the electrical manufac- 
turing field will be working at top 
pressure, at top capacity levels. The 
field today is dynamic. 

Meanwhile, materials and compo- 
nents shortages constitute the imme- 
diate headache for manufacturers and 
their design and engineering staffs. 

Superimposed on the whole supply 
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LLL 
S SAVE METAL 


‘Remember that studs and bosses 
can be accurately cast in place, thereby 
providing a highly economical means 
of fastening a ZINC Die Casting to a 
mating part. Designers also find cast 
bosses useful as locating points for 
subsequent machining operations, to 
act as spacers, to serve as ejection 
points, or to equalize stresses. If heavy 
bosses are called for, you can save 
metal (without sacrificing strength) by 
coring them part way, as shown above. 


USE INSERTS 


The six individual steel wrenches 
(for socket screws) are cast as inserts 
in the above tool. By partially flatten- 
ing the ends of these inserts (see pen- 
cil) before insertion in the die, perma- 
nent anchorage is assured when the 
ZINC Alloy is cast around them. 
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to get the most fo 
Linc Die Casting 


The reason you are using—or will use—ZINC Die Castings 
in your products is just this—they do the best job at the 
lowest possible cost. As with any other material or manu- 
facturing method, however, the true economy of ZINC Die 
Castings can only be realized through skillful adaptation 
of the design to the process. On this page you will find sev- 
eral hints to help you get the most for your ZINC Die 
Casting dollar. 

For additional information along these lines ask us—or 

your die caster—for a copy of “De- 
signing For Die Casting”. 


The New Jersey Zinc Company 
160 Front St., New York 7, N. Y. 


FOR DIE CASTING ALLOYS 


§ cet IT ALL IN ONE PIECE 


You can keep down your handling and assembly costs by incorporat- 
ing as many features as possible in a single casting. Consider, for ex- 
ample, the above ZINC Die Casting which, with a mating half, forms 
an entire washing machine wringer frame—complete with cast assembly 
elements. The unusual castability of ZINC Alloy permitted the com- 
plex contours and the transition from thick to thin sections. 
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Index of new orders and shipments of machine tools. Note upsurge in recent 
months. Orders are plotted as a three-months average; shipments are plotted 


monthly. Average shipments 1945-46-47 — 100%. 
eign and domestic) not available prior to September 1945. Source: 
Machine Tool Builders’ 


structure is the, by now. well-publi- 
cized new system of priorities set up 
by the National Production Author- 
ity. In simple terms, orders bearing 
the tag “DO” (short for defense- 


rated order) get production priority. 


But it’s more complex than at 
first apparent. For the NPA will un- 
doubtedly set up ceilings on compul- 
sory DO acceptance by producers in 
certain key industries essential to ci- 
vilian It has done so in 
carbon steel, where the ceiling for DO 
orders in any one month is 15 per 
cent of a manufacturer’s total produc- 
tion in a fixed base period. Further 
limitations have been set up based on 
the type of steel and on the time re- 
quired for delivery. 

Producers of other metals, copper 
and zinc in particular, are hoping for 
similar adjustments in the DO situa- 
tion since for the present the nonfer- 
rous markets are in a pretty stage of 
confusion. . . . The most likely devel- 
opment in items as short as copper, 
however. will be some system of out- 
right allocations. 


economy. 


Production - wise, September 
output of primary copper dipped to 
79,901 tons from 80,620 in August. 
Refined production was the highest 
of the year—111,842 tons. So were 
deliveries to fabricators, 119,529 tons. 

Producers’ official price for copper 
is 2414¢ per lb but outside quotations 
are as high as 35¢ for prompt deliv- 





*Breakdown of orders (for- 
National 
Association. 


ery. Demand is extremely sharp: sup- 
plies tight. 

Copper scrap (No. 1 wire) is bring- 
ing 28¢ in the gray market as opposed 
to ingot makers’ purchase price of 
about 22¢. Congress has passed and 
the President signed a bill to remove 
duties on all scrap metals imported 
into this country until June 30, 1951. 
But the 2¢-per-lb duty on virgin cop- 
per metal, however, is back for keeps. 


Lead producers are selling all 
available metals at 16¢ New York and 
are dipping into their reserve stocks 
to supplement supplies required by 
consumers. Sales of lead for Septem- 
ber delivery were the largest for any 
month since last May. 

Zinc consumers are reported 
perate” for supplies. Official price is 
at 174%4¢ East St. Louis. but, follow- 
ing the present pattern, this is merely 
academic in the outside market. where 
prices are several cents higher. . 
End of the strike at the Henryetta 
Smelter of Eagle-Picher may bring 
back into production some 3500 tons 
a month. 

In tin, skyrocketing prices featured 
the market in the second half of Octo- 
ber with the price 
$1.1314% per lb on 
delivery. 


*“des- 


advancing to 
Grade A tin spot 


Price of aluminum (30-lb in- 
got, 99 per cent plus) went to 19¢ per 
lb early last month. Secondary alu- 
minum prices, too. soared with some 





alloys quoted at 274%¢ to 28¢... . 
Magnesium joined the parade—up by 
2¢ to 241%¢ for primary ingot. 

Some steel producers have ad- 
vanced prices on hot-rolled and cold- 
rolled items, as well as on other 
grades by $5 to $7 a ton but the larger 
producers are still holding to their 
old prices. Prices being quoted in the 


gray market, however, continue fan- 
tastic, with hot-rolled steel said to be 


bringing $350 a ton in one instance. 
Pig iron prices were uniformly ad- 
vanced $3 a ton, the first advance in 
about two years. 


Facing the practical certainty 
of continued increases in the nation’s 
demand, the steel industry is making 
definite plans for expansion... . / As 
announced by Commerce Secretary 
Charles Sawyer, the industry has set 
its sights for an annual capacity of 
109,963,000 net tons by the end of 
1952. 

This would chalk up an increase 
of 9,400,000 tons over the annual ca- 
pacity in effect as of July 1, 1950— 
100,563,000 tons. . . . The planned 
1952 output, Mr. Sawyer pointed out, 
will be double the peak of military re- 
quirements of World War II, which 


was 53 million ingot tons in 1943. 


In nonmetallic materials, rub- 
ber consumption is setting up new 
records, rising to 112,602 long tons 
in August or 8.33 per cent up from 
103,946 in July. . . . Of this total. 
natural rubber accounted for 63.74] 
synthetic for 48,861. Gains were 
more pronounced in the latter, where 
the total was 12.19 per cent higher 
than in July. 

Rubber consumption for civilian 
goods, however, is running too high 
according to the National Production 
Authority A cutback estimated 
at 15 to 18 per cent has therefore 
been ordered, but so far applicable 
only to November and December . . 
This is expected to bring down civil- 
ian consumption to some 85,000 tons 
monthly. 


tons: 


Plastics demand is _ boiling 
over, with a pretty active gray market 
in some of the more critical materials 

Polystyrenes are the tightest of 
all plastics now and outside supplies 
are said to command prices of about 
65¢ per lb—topping the “official” 
prices by almost 100 per cent. 

Cellulosics, to which some polysty- 
rene business would normally swing 
in this kind of a market, have their 
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. management of Acro Manufacturing Company, Mu and 


Acro snap-action switches comprise the finest and most 
complete line obtainable. The combined plants, with en- 
larged engineering and research facilities, are equipped to 


THE BIG NAME precisely manufacture (or develop, if required) the style 
— switch which best suits your needs. To old or new Acro 
(N S and Mu customers our expanded facilities will bring even 

AL cwITCHE better products and service. Design engineers are invited 


to submit their switch problems to us for speedy, economical 
solution. Write either location. 


ACRO MANUFACTURING COMPANY 


MU SWITCH DIVISION ACRO SWITCH DIVISION 


CANTON, MASS, COLUMBUS 16, OHIO 
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own troubles, with basic raw mate- 
rials (cotton and wood pulp) in tight 
supply. 

Plastics industry leaders meeting at 
the 15th Annual National Conference 
of Society of the Plastics Industry, 
Oct. 18—20, at Swampscott, Mass., 
felt that government controls and al- 
locations in such basic and critical 
materials as benzol (source of styrene 
for synthetic rubber and styrene plas- 
tics) should give the plastics industry 
adequate recognition ... A “planned 
program of concerted action” was 
approved by the SPI injection mold- 
ing committee—the group most vitally 
intertested in polystyrenes. 


Most recent consumption fig- 
ures (U.S. Tariff Commission) show 
July production of styrene molding 
powders up to 23,054,988 lb from 
20,445.563 in June. Phenolic 
molding materials dropped sharply, 
however. to 14,716.069 lb from 
17,950,416 and so did phenolic lam- 
inating resins—4,914,407 lb against 
6,564,176. 


Materials manufacturers are mak- 
a strenuous effort to control gray- 
market operation in plastics by a vol- 
untary system of allocations based on 
a historical record of each customer’s 
requirements—but it is a difficult situ- 
ation to control in an industry so 
widely diversified. 


It should be noted, too, that in addi- 
tion to the big chemical companies 
that produce plastics, the primary 
producers of steel and nonferrous 
metals, have also set up methods de- 
signed to control and limit gray-mar- 
ket operations. 


Management in all manufac- 
turing fields may find that manpower 
shortages could well present a more 
serious problem than even materials 
shortages. . . . This does not apply 
to production workers only, but also 


Sources: In addition to sources named, statis- 
tical data were obtained from: American Gear 


Manufacturers’ Association; American Home 
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—if not more—to personnel at the 
executive and technical level. 


Many companies are therefore lay- 
ing plans for strengthening their en- 
gineering, production and adminis- 
trative organizations, so as to be in 
a position to carry through their mili- 
tary and civilian commitments. 


Not the least important factor in 
such planning, is the fact that the 
execution of contracts for the Armed 
Services increasingly calls for the pro- 
duction of extremely complex equip- 
ment. This requires new high levels 
of production controls and constantly 
closer integration between design en- 
gineering and production. 


Survey of the appliance field indi- 
cates that the current clamor by con- 
sumers has cooled off somewhat owing 
to restrictions on credit installment 
buying clamped down by the Federal 


Reserve Bank. 


The rush for TV sets got an extra 
damper as a result of the present fine 
rhubarb about color. . . . The con- 
troversy is too involved for comment 
here, but the repercussions so far as 
the poor consumer is concerned are 
obvious. 


Production in TV sets, though, 
keeps marching along; September ac- 
counted for 817,157 sets, as against 
702,287 in August and 330,315 in 
July. . TV producers certainly 
pushed capacity to get as many sets 
out into the market before any pos- 
sible restrictions became effective! 
Output of home radio receivers was 
also up—831,837 sets to be exact— 


and still slightly ahead of TV sets. 


Sales of radio transmitting and 
communications equipment to the 
government by RTMA member-com- 
panies rose to $33,393,093 in the 
second quarter of the year as against 


$30,640,943 in the first. 


Laundry Manufacturers’ Association; American 
Iron & Steel Institute; Copper Institute; Na- 
tional Machine Tool Builders’ 


Association: 


Among the 


Stray Fields 


Some call them “gray” markets, 
some call them “black.” . . . We'll 
settle for the pungent “red” market 
coined by a steel executive. . . . They 
are one vast help for Stalin! 











Shortage of engineers is rapidly 
becoming a distinct possibility and 
is forecast by engineering educators. 
Reasons: (1) Reduced enrollments 
during the past year or two will cut 
graduating classes sharply during the 
next five years. (2) Swift rise in em- 
ployment owing to mobilization ac- 
tivities. 





Some of our design engineers are 
taking all the fun out of life! 
Here’s an electronic baseball umpire 
developed by the lads at G-E’s elec- 
tronic laboratory, Syracuse, N. Y. 
. . . But, maybe that’s something to 
be sorry about for the 1952 World 
Series. 





And chalk up another advance stem- 
ming out of electronic wonders. . . 
Allen B. Du Mont Laboratories plan 
to use an IBM “statistical analyzer” 
to judge employee qualifications for 
promotion. ... The machine will pro- 
vide so-called “employee profiles” at 
a rate of 450 a min. .. . It will even 
automatically supply a first, second 
and third choice. . . . No more look- 
ing the boss in the eye and just asking 
for a raise! 





But don’t 
spreads. . 


worry if this method 
.. It is not to be used for 
top executives or “special categories” 
of research engineers. 





Minneapolis-Honeywell’s “Parade 
of Progress” will take 38 of the com- 
pany’s newest instruments on a coast- 
to-coast traveling exhibit in a spe- 
cially-built 43-ft-long truck-trailer. 


Radio-Television Manufacturers Association; 
Rubber Manufacturers Association; and Vacuum 


Cleaner Manufacturers’ Association. 


feature articles scheduled to 


appear in forthcoming issues @ Past research in Electrets and future needs @ Types of 


Adjustable Speed Drives analyzed e Design of Ceramie parts @ Current developments 


in Foreign Product Design e Applications for Polyester Laminates e Development of 


a Miniature Capacitor, an Honorable Mention Award. 
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Progress in 


Machine Tool Electrical Standards 


A” ER more than ten years of effort, 
the Machine Tool Electrical Stan- 
dards, printed in full in this issue, have 
about reached maturity. While the spe- 
cial problems of an important segment 
of industry require some exceptions, the 
latest revisions appear easier to live with, 
for all concerned. 

The first set of rules, adopted after 
several years of study in October, 1941, 
rationalized the conflicting requests of 
machine tool users in applying motors 
and controls, and also set up special pro- 
visions for machine tool wiring as dis- 
tinguished from building wiring specified 
in the National Electrical Code. With 
minor changes, this original standard be- 
came American War Standard ASA C74- 
1942. 

Although one of the purposes of the 
first standard was to provide standing 
order instructions for the electrical ap- 
paratus, the main object was to reserve 
for the machine tool builder the respon- 
sibility for selecting and applying elec- 
trical equipment. In the meantime, 
motors and control have become even 
more an integral part of machine tool 
design, and successful operation can be 
assured only if the selection of these 
components is in the designer's hands. 

During the war, the automotive indus- 
try formed a Joint Industry Committee, 
dominated by General Motors, Chrysler 
and Ford. Special interests of this group 
were recognized when the Machine Tool 
Electrical Standards were revised on Sep- 
tember 12, 1945 with a dozen exceptions 
labelled “Automotive Standards,” as well 
as some “Recommended Practices.” In- 
tended to be discretionary, these excep- 
tions occasionally became mandatory for 
automotive production line machinery. 


By September, 1948, the Joint Indus- 
try Committee had become a “Confer- 
ence” and had issued its own set of elec- 
trical standards incorporating those 
Machine Tool Electrical Standards with 
which the JIC concurred. A _ revision, 
broadened to include nearly all types of 
industrial equipment, appeared in Jan- 
uary, 1950, under the imprint of General 
Motors. In the latest revision of standards 
sponsored by NMTBA, as published in 
this issue on page 85, these JIC Stan- 
dards are included where they differ 
from the Machine Tool Electrical Stan- 
dards. While the JIC Standards have not 
gone through ASA procedures for adop- 
tion, they carry the authority of the 
purchasing power of a major machinery 
buyer group. 

Aim of the JIC exceptions was to 
eliminate electrical failures on the pro- 
duction line and simplify replacement of 
motors and control. In the initial JIC 
Standards some of the restrictions were 
unduly severe. Modifications made in the 
latest standards could indicate that origin- 
ally the sights were raised sufficiently high 
that half-way acceptance would be satis- 
factory. 

Today, the 2-ft rule for floor clearance 
of control enclosures inhibits some en- 
closures in the machine base, but the 
rule is now being defended by its former 
critics as meeting factors of safety and 
convenience. As a tribute to accomplish- 
ments of motor manufacturers, the con- 
troversial reference to NEMA frame sizes 
of 1940 vintage has been favorably modi- 
fied, and new NEMA design classifica- 
tions are recognized. 

Net result of this give and take is 
salutary. The machine tool user is bound 
to benefit from better performance. 
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Redesigning a microgroove-disk 


New Tycoon model SoundScriber (top) con- 
trasted with its predecessor. Dimensions reduced 
from 1134 x 10 x 8 in. to 11%, x 8% x 6 in.; 
weight from 17% lb to 14% Ib. Rear view of 
recorder unit (above) shows sectionalized con- 
struction and use of plug-in units for compact- 
ness and ease in servicing. Note plug-in card 
amplifier being replaced. Sectionalized unit 
chassis serves also to isolate high-operating- 
temperature parts. Redesign accomplished a 
decided improvement in appearance, stemming 
out of the use of smaller components and 
simplified controls. Ray Spilman was industrial- 
design consultant, working with A. C. DeNapoli, 
company engineer. 
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S EARLY AS 1900 the mechanical dictation sys- 
tem was recognized as a logical business conven- 
ience. Then in the twenties, the application of 

radio tube principles to the phonograph introduced 
revolutionary improvements in that field. But it was 
not until the thirties that vacuum-tube amplifiers became 
reliable and compact enough for office equipment 
applications. 

In the late thirties, the wax cylinder companies built 
a few special-purpose wax-cylinder machines using the 
electronic recording principle, but the elimination of 
cumbersome breakable wax cylinders required the de- 
velopment of low-cost recording on another medium. 
In 1940 the SoundScriber dictation system was intro- 
duced which used thin, long-playing plastics disks, an 
electronic amplifier and a microgroove recording em- 
bossed on, rather than engraved into, the disk surface. 
This system has now become standard for the disk- 
recorded dictating field. 

Electronic recording techniques, together with new 
recording media such as the plastics disks, overcame 
some of the resistance built up over the years to dicta- 
tion equipment, stemming from objections to the early 
acoustical wax-cylinder machines. New designs achieved 
much improved clarity over earlier equipment and elimi- 
nated the breakability of wax cylinders. The plastics 
record, for example, could be conveniently mailed and 
compactly filed. But while mechanical dictation is a 
logical and time-saving office convenience, only a small 
part of the potential market has been reached. To 
achieve full business use required considerably in- 
creased portability, elimination of the irritating incon- 
veniences of the older methods, the provision of addi- 
tional conveniences and safety features, and broader 
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a study in 


dictating machine 


mintaturisation 


It had to be more compact, weigh less, provide improved fidel- 


ity and controls, and greater ease in servicing. Objectives 


were reached by using subminiature tubes and plug-in ampli- 
fier, also smaller-sized units throughout; magnesium die cast- 
ings; vibration-filtered drive system; compartmented construe- 
tion; 


integrated mechanical, optical and electronic controls. 


LINCOLN THOMPSON 
Vice President 


The SoundScriber Corporation 


adaptation to executive users to relieve them of com- 
plicated procedures. What was now required was a 
generally more automatic dictation system. 

SoundScriber’s decade of field experience with elec- 
tronic disk equipment verified the importance of retain- 
ing basic designs and features which had proven trouble- 
free and highly useful. The addition of new features 
and the need for making a more portable and compact 
equipment, created interesting design problems. The 
final design of the new Tycoon models was achieved by 
(1) utilizing laboratory developments in the embossed 
groove-recording art which, in turn, permitted better 
and more compact assemblies ; (2) magnesium die cast- 
ings for light weight throughout ; (3) subminiature tubes 
in a plug-in type amplifier for compactness; and (4) 
combining optical, mechanical, and electronic principles 
to create totally new convenience features. Reduction 
in size of the new models was accomplished without 
sacrifice in sound quality. 

Overall basic design. Fidelity considerations dictated 
the retention of the turntable principle in order to 
achieve stability in the movement of the record, and to 
prevent unwanted noises of motive origin from being 
recorded. Basically, a smaller design demanded a 
smaller record, which could be used on a_ smaller 
turntable. 

The years of practical experience have taught that a 
15-min-per-side record was necessary for some uses and 
that smaller disks of “mail-chute” size were also highly 
desirable. Laboratory experiments and field tests have 
shown that a 5% in. disk operating at 33 rpm and 260 
grooves per in. could give 15 min of good reliable 
recording and would permit the use of a 37 in. “mail- 
chute” size giving 714 min each side, and a 3 in. size 
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with 4 min each side. These small long-playing micro- 
groove disks are not only important to mailing but to 
executive, single-letter-on-a-disk dictation. 

The small-diameter records turning at 33 rpm have 
a slow linear speed of travel past the recording stylus 
The fine grooving limited the recording level to low 
values so that any extraneous noises must be reduced 
in proportion and therefore are increasingly important. 
Surface noise is largely in the higher frequencies and 
is reduced by the high frequency de-emphasis in repro- 
duction but the degree of de-emphasis is always limited 
by the low-frequency noises. 

To eliminate motive noises, the center spindle drive 
of earlier SoundScriber machines was further refined. 
The drive motor is a low-vibration capacitor type with 
built-in gear reduction. This entire motor assembly is 
resiliently supported by soft springs to avoid transmis- 
sion of motor vibration to the rest of the machine. The 
slow speed shaft of the motor (33 rpm) drives the 
turntable through a flexible coupling with dual fabric 
membranes, thus permitting excellent vibration filter- 
ing through the drive itself. This reduces the transmis- 
sion of vibration to the record to a degree difficult to 
achieve with other drive systems. 

In addition, a two-section turntable is specially con- 
structed of a high-inertia lower section equipped with 
a sponge-rubber driving ring on its top surface, in turn 
supporting a phenolic shell on which the record is 
placed. This construction provides ‘a hard, smooth 
surface under the thin disk to support it against the 
downward pressure of the stylus, and also provides a 
damping resilience under the shell. This combination, 
together with the center-of-gravity mounting of the 
recording head, results in a system where low-frequency 
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embossing noises (vertical modulation) were kept at 
an extremely low level, and any motor vibration is ef- 
fectively kept from the disk. This construction is 
shown in Fig. 1. 

Elimination of low-frequency recording noise per- 
mitted the use of a considerable degree of low-fre- 
quency emphasis in the reproduction process. This 
de-emphasis matched with a corresponding high-fre- 
quency pre-emphasis in the recording. Thus, an excel- 
lent balance of clarity was achieved at the slow track 
speeds occurring at small disk diameters. 

Turntable speed remained interchangeable with the 
previous SoundScriber speed of 33 rpm. The square 
center hole for driving the record was retained and, 
since this square hole fits the standard phonograph 
spindle, SoundScriber records can also be played on 
standard 3314 rpm long-playing phonographs. 

With the turntable size and the driving system estab- 
lished, the next problem was to reduce the size of the 
feed mechanism, the recording and playback arms, and 
the amplifier, to fit into the overall size established as 
desirable. Fig. 2 shows the feed mechanism as designed. 
The main die casting serves as a housing for all of the 
gear boxes in which all moving parts are permanently 
greased and sealed. The original SoundScriber called 
for two separate arms—one for recording and one for 
reproduction—and this was retained as providing add 
tional features and conveniences not possible where the 
two heads are not independently movable. 

In designing the amplifier, the ten years of service 
experience with the earlier models provided invaluable 
practical guidance. Mechanics who could service office 
equipment of the dictating type were readily available 
but it was difficult to get mechanically qualified men 
sufficiently oriented in electronics to be able to service 
that part of the equipment well. Accordingly, the serv- 
ice department put in a strong plea for a plug-in ampli- 
fier unit. This led to the use of subminiature tubes and 
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Fig. 1 (Left)—Capacitor-type, fast-starting motor and 

turntable drive. Note three-stage mechanical filter designed 

to prevent transmission of vibration and mechanical noises 

to the record. Fig. 2 (Right)—Entire feed system is con- 

tained in two enclosures within the main motorboard 

magnesium die-cast housing; feed system is lubricated 
and permanently sealed. 


a card amplifier construction (illustrated on first page) 
and resulted in an excellent service feature as well as 
easy, economical manufacture. 

As the relatively simple acoustical wax-cylinder ma- 
chines are replaced by more complicated electronic ma- 
chines, it is important that maintenance and _ service 
standards be equalled and surpassed. Accordingly, 
especial attention was given to simplifying not only the 
electronic design of the system but also the mechanical. 
At every design stage the question was raised “Can this 
be done in a simpler way which will require less serv- 
ice ?” 

The mechanical structure is really machined into one 
rigid die casting with requisite bosses and depressions 
thus allowing not only for a sealed-in, permanently 
greased mechanism but for ease of manufacture as well. 
Extensive use of easily machinable magnesium die cast- 
ings resulted in a recorder weighing less than 15 Ib. 
occupying letterhead desk space only, and with manu- 
facturing costs at a level low enough to permit many 
desirable plus features. 

Start-stop of recorder. Switch lever on a hand micro- 
phone starts the recorder and stops it when released. 
An attractive design was developed for comfortable 
handling over long-use periods. The switch can be 
locked in the “On” position by pushing in and up, and 
a downward movement actuates a second switch for a 
“Quick Review” or playback feature to be described 
later. 

Fast starting is essential in the recorder but an instant 
stop is unnecessary. Accordingly, SoundScriber design 
employs a fast-starting motor of a capacitor type actu- 
ated by this microphone switch through a relay. This 
avoids the need for a clutch in the recorder and for con- 
tinuously running motors and mechanisms up to the 
clutching point. 

Ventilation. This problem was complicated by two 
factors: (1) the absence of a fan-cooled continuously 
running motor which normally cools the interior; and 
(2) the compactness of the machine which tends to in- 
crease internal temperatures. The problem was solved 
by a compartmented construction (see Fig. 3) dividing 
the recorder into three major sections so as to provide 
for natural convection. Precautions were taken to keep 
the temperature rise within moderate limits throughout : 
in particular, to have little or no rise where the electro- 
lytic capacitors or dry-type rectifiers are located. 

Loading. To change records with ease and safety. 
the loading process is designed to accomplish several 
things automatically. The front lid, which normally 
protects the record from excesive dust and dirt, is lifted 
up for loading, at the same time lifting the styli from 
the record and returning the arms to the starting posi- 
tion. This clears the turntable surface so that the disk 
can be easily taken off and turned over or another one 
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substituted, with no danger of scratching its surface. 
The pyramid-shaped post at the center of the turntable 
makes it easy to load the disk. 

When the lid is again lowered, the recording and 
playback styli both contact the fresh record. The play- 
back stylus is automatically positioned by stops a few 
grooves back of the recording stylus in readiness for a 
play-back operation. This reduces a former ten-motion 
operation of preparation to actually four motions in 
changing records, since the conventionally associated 
indexing slips are eliminated by a new indexing prin- 
ciple to be described later. 

Playback. To make a “refresher” playback of the 
last words simple and easy, a new principle termed 
“Quick Review” is used. Essence of this is an arrange- 
ment whereby the playback stylus is also kept in con- 
tact with the record during recording and trails the 
recording stylus by a few grooves. (Adjustment of the 
loading stops sets the number of grooves “trail” to the 
dictator’s needs.) By pushing the microphone lever in 
and then by pulling it downward, a second switch with- 
in the microphone actuates a “Talk-Listen” relay that 
discriminates between the talking circuits and the lis- 
tening circuits so that the output of the playback stylus 
is heard in the microphone. This makes it possible 
for the dictator to play back his last words (‘Quick 
Review”) without ever touching the machine itself. 
This process of playback does not interrupt the recorded 
groove, an important fact in transcribing. 

When the dictator wishes to play back earlier parts 
of the record he turns the control on the machine from 
“Talk” to “Listen.” This selects the same “Talk- 
Listen” circuits but at the same time lifts the recording 
head from the record and clamps it in position so that 
during the playback operation the recording head stays 
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in position to record, whenever the control is returned 
from “Listen” to “Talk”. The dictator again restores 
the “trailing” of the playback stylus by use of the time 
scale system. 

Time scale. A time scale to show the position of both 
the recording and playback heads is essential so that 
the dictator may know at what part of the record he is 
recording or playing back. He may manually mark these 
positions on a log pad to show ends of letters, correc- 
tions, number of carbons, or other pertinent informa- 
tion. The scale also provides a means to resume the 
“trailing” condition if the playback is moved for listen- 
ing to earlier parts of the record. 

With earlier wax-cylinder equipments, § min of re- 
cording were spread over a length of about 6 in. of 
grooves, but with plastics records 15 min of recording 
were spread out over areas of less than 3 in. in length. 
Accordingly, the problems of accuracy of the time 
scale and accuracy of location were considerably greater 
than with earlier wax-cylinder equipment and had to 
be given special attention, 

An optical time scale system (Fig. 5) was developed 
in which magnification of 34% to 1 was achieved by 
utilizing a mirror system reflecting a beam of light on 
a translucent time scale across the front lid of the re- 
corder. The unique part of this system is that two 
mirrors on a common axis are used—one actuated by 
the recording arm through a pair of gears, and the other 
actuated directly from the playback arm. This gearing 
of the mirror from the recording arm and the use of a 
common axis means that the two light beams travel in 
the same direction along the scale. Adjustments of mir- 
rors are provided so that when the beams are superim- 
posed the styli are set in “trailing” relation, that is, 
with the playback stylus trailing the recording stylus 
by an adjustable number of grooves. It permits the 
dictator to read accurately the position of either the 
recording stylus or the playback stylus on the time 
scale, and to quickly and exactly synchronize the light 
beams for “Quick Review” when necessary. 

Automatic indexing system. In a dictating system 
it is important that the dictator be able to indicate to the 
typist the close of letters, corrections, and special in- 
formation. This has usually been done on small paper 
slips which were either marked adjacent to a scale or 
punched by the-depression of one key for end-of-letters, 
and of a second key for making a distinctive marking 
to show corrections. 

Now the disk form of record uniquely provides a 
large visible area on which indications could be made 
directly and which should preclude any errors. How- 
ever, when various pencils or crayons were investigated 
for marking purposes, each method suffered from such 
defects as excessive wear, lack of visibility on a record 
in rotation, or lack of accuracy (the marking must be 
accurately related to grooves only %¢o in. apart). The 
solution then was to eliminate all pencil or crayon mark- 
ings and to employ the spacings in the sound grooves 
themselves as the indicators. Such spacings are easily 
made visible to the typist by reflecting the surface of 
the SoundScriber green plastics disk with a mirror 
system, to be described later. 

To create these spacings, a key-actuated mechanism 
was developed. One key makes a wide blank space to 
indicate close of a letter, and the other makes a narrow 
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space to signal corrections. Pushing both keys at once 
produces an extra-wide spacing to indicate special in- 
formation. This system frees the dictator from han- 
dling index slips and eliminates the possibility of mixup 
of the indexing strip with the particular side of the 
record with which it is associated or with a totally dif- 
ferent record. Additionally, it provides a degree of in- 
dexing accuracy impossible with any slip system because 
the indexing corrections are right on the disk itself. 

These indexing spacings must be “tracked” by the 
ranscriber stylus, and are actually coarse-pitched spi- 
rals in the continuous fine-pitched groove. These coarse 
spirals are made by an overdrive of 4 to 1 on the feed 
mechanism which is introduced for a revolution and a 
half of the turntable when the end-of-letter key is de- 
pressed. The dictator can talk along this spiral with 
little actual loss of disk area. The correction key intro- 
duces the overdrive for a shorter period of time, thus 
making a noticeably narrower space, and the special 
information indication made by pushing both keys at 
once overdrives for a doubled-up period to make an 
extra wide space. This system of special indication 
is used for indicating information the dictator may have 
forgotten to transmit earlier, as for example, added 
carbon copies of a letter, revised instructions, inser- 
tions or afterthoughts. This indication signals the 
transcribing secretary that she must play back this point 
before playing any other part of the disk. 

The overdrive system is built into the gear train of 
the feed mechanism, thus making for compactness and 
ease of manufacture. (See Fig. 2 for construction.) 

Warning signals. To warn the dictator that the end 
of the record approaches, a projection at the base of 
the turntable shell engages a lever moved by the re- 
cording arm in such a manner as to trip a warning bell 
every revolution of the turntable until recording is 
terminated. 

To provide a simple volume gage and assurance of 
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good recording, there is a flashing light on the front 
of the machine electrically connected across the record- 
ing head in such manner that it flashes when the proper 
signals reach the head for well-modulated recording. 
This light only flashes during the recording operation 
and an occassional glance assures the dictator that his 
record is being made at the correct volume for best 
results. 

Iinally, there is a small neon light on the microphone 
itself which is only on when all controls are set to ac- 
cept dictation. By locating the neon light at this point 
it is more noticeable to the user than if on the machine. 

Typists’ troubles are often concentrated at points on 
the record where the continuous spiral groove has been 
interrupted, as can occur when the recording stylus is 
lifted while playing back earlier parts of the record 
This is of particular importance with plastics records 
since, because of the slow linear speed, there are three 
words or more to a groove as compared to one word o1 
so to a groove of the rapidly revolving wax cylinder. 
Accordingly, when the playback stylus leaves one set 
of grooves of the plastics record and travels across a 
blank space into the next one, it can land in the middle 
of the first groove of the second recorded section. If 
recorded words have started at the very beginning of 
this first groove it will mean that words may be missed 
in playback. 

To avoid this word loss whenever the dictator turns 
the ‘““Talk-Listen” control to “Talk” the turntable auto- 
matically makes a revolution thus recording a silent lead 
groove (“Safety Groove’’) ahead of any new recorded 
section. As a result, when the transcribing stylus goes 
into this groove section it will always fall into a silent 
groove before it engages recorded words. This feature 
is accomplished by means of a capacitor time-delay cir- 
cuit and a two-coil, motor-start relay. Note that both 
in the system of indexing by coarse spirals, and in the 
“Quick Review” operation of playback, the sound 
groove is continuous. [very precaution has thus been 
taken to keep the groove interruptions at a minimum. 

Extra features. The recorder is equipped with a 
selector with positions to permit recording of interviews 
and making of voice copies of disk. The amplifier gain 
is sufficient for recording of interviews, and in the “In- 
terview” position the amplifier is brought to full gain 
thus permitting the dictator to lay the microphone down 
on his desk and record across-the-desk interviews. 
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Fig. 3—Another view of the recorder showing section- 
alized construction. Fig. 4 (below)—Partially assembled 
transcriber unit of this dictating system showing playback 
arm in place and relationship of hardened sector plate 
with electromagnetic backspacer. Knife edge of backspacer 
is normally spaced 0.005 in. away from sector plate. Note 
also solenoid-actuated brake shoe which engages edge of 
turntable shell. Plug-in card amplifier is visible at rear. 


To make a copy of a recorded disk or “voice mes- 
sage’ sent out in the mail the selector is set for the 
“Copy” position. Recordings are transferred from one 
disk to another by having separately movable recording 
and playback heads and by a turntable structure per- 
mitting the use of two or more records on the turntable 
at once. In doing this, a 37-inch disk may be recorded 
to its full capacity of 7 to 7% min, and placed on a 5%- 
inch disk. The 37-inch disk material is copied to the 
outside area of the 57-inch disk, this outer area giving 
7 to7% minutes available for such a copy. The original 
recording may be made on either a small disk or the 
outer area of a larger one. 

Proper accessories are provided for adapting the ma- 
chine to full-scale conference recording, telephone re- 
cording, and other uses. A glove-fitting carrying case 
was designed with space for microphone and disks with 
a total carrying weight of only 18 Ib. 

The transcriber unit. The transcriber has often been 
a stepchild in the dictating machine field since tooling 
expense could be saved by removing the recording head 
of the recorder and thereby having a transcriber. But 
the transcriber is the end point of the dictating operation 
and secretarial resistance to dictating equipment has 
always been a serious problem. The transcriber should 
actually provide good listening facilities, remote control 
of the foot or hand type to permit instant starting and 
stopping of the record, automatic repetition of earlier 
material, and accurate interpretation of indexing in- 
formation. Consequently, an independent transcriber 
design was developed. 

Start-stop. For an instantaneous stop and start a 
clutch of some type is required on the transcriber. This 
is accomplished in the new SoundScriber by holding 
and releasing a light turntable shell supported on a 
felt friction ring cemented to a high-inertia turntable. 
This light phenolic shell is engaged and stopped by an 
electromagnetically actuated brake while the heavy turn- 
table underneath continues to rotate at full speed. This 
simple and economical construction is possible because 
the transcriber playback is groove-propelled as in high- 
fidelity phonographs rather than gear-fed as in the 
recorder unit. Phenolic materials provide the dimen- 
sional stability required for the shell, and a zinc-base 
die casting provides the weight for the flywheel turn- 
table. Felt is an ideal wear-free friction surface at the 
slow 33 rpm speed. 

Tracking. In order to track the fine groove, consid- 
erable refinement in the design of the groove-propelled 
playback arm was necessary. The head itself is a mov- 
ing coil unit of high needle flexibility and of light 
weight. This is supported in a very light arm of 
magnesium tubing for extremely low inertia. The arm 

(Continued on page 180) 
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Mechanical and electrical factors in 
Nervomechanism design 


Often overlooked in design, the mechanical and 


electrical factors 
substantial effect 


described here can 


have a 


on the dynamic perform- 


ance of a complete servomechanism system. 


RICHARD HERST 


Chief Engineer 
Buehler and Company 


tem, design requirements are the facts which are 

usually known first. Then, after the closed-loop 
control system has been devised limitations are fixed 
on the performance of the servomechanism such as over- 
all accuracy, runaway speed, response, and overshoot. 
Unfortunately many of these characteristics cannot be 
determined until a model is available for test. How- 
ever, the designer can calculate some of these charac- 
teristics ahead of time by careful analysis of the com- 
ponent parts. One helpful and simple method of cal- 
culating servo performance is through the use of en- 
ergy considerations. 

If the inertia of the entire servo system is known, as 
well as runaway speed, the kinetic energy of the system 
may be calculated. If maximum permissible overshoot 
has also been specified, approximate stopping time of 
the servo system is simple to calculate. Using the 
values of kinetic energy and stopping time thus found, 
the rate of energy dissipation can be found. Actually, 
this is the energy the amplifier must put into the sys- 
tem to stop the servo, so maximum power requirements 
of the amplifier can be found. Additional torque, fric- 
tion, and other effects can be taken into account if 
desired but even this simple approximation of energy 
conditions gives an excellent check on the servo ampli- 
fier. Sufficient reserve power must be available to meet 
rapid acceleration demands for maximum output loads. 

If information is available concerning duty cycle, 
heat dissipation problems can also be evaluated. It 
should be kept in mind that substantially all of the 
energy supplied to a servomotor in stopping a system is 
dissipated as heat. Light duty cycles may allow the de- 
signer to increase the maximum load while heavy or 
continuous duty cycles may call for cooling means. 

Accuracy of the servo system is usually one of the 
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first requirements given to the designer and sometimes 
proves to be one of the most difficult requirements to 
meet. Overall accuracy is most conveniently defined as 
error expressed in per cent of full motion of the system. 
It is important to know the required accuracy of the 
servo system when selecting components for the con- 
trol circuits. The best illustration of resolving power 
of control components is found in potentiometers, which 
are often used for servo control in conventional bridge 
circuits. To balance out inherent circuit errors both legs 
of the bridge must be identical. Furthermore, devia- 
tions of the resistance of the potentiometers from their 
design curves must be well below the desired accuracy 
of the servo system. For instance, if the desired over- 
all servo accuracy is 0.25 per cent and linear poten- 
tiometers are being used, deviations of the potentiom- 
eters from true linearity should be in the order of 0.1 
per cent. Another factor to be considered in the selec- 
tion of the potentiometers is their resolving power. 
Frequently the designer wishes to use a standard po- 
tentiometer and chooses one of the nearest resistance 
value to meet his circuit requirements. The number of 
turns of wire on the potentiometer determine its re- 
solving power and should also be considered at the 
time of selection. For instance, a potentiometer with 
0.25 per cent accuracy must have a minimum of 400 
active turns, and for 0.1 per cent accuracy a minimum 
of 1000 turns. 

Other types of control components should also be 
examined in the same manner. Synchro transformer 
systems do not have the step disadvantage of wire 
wound potentiometers but have other factors which may 
limit their accuracy. Unless their windings and mag- 
netic circuits are critically balanced they too can have 
a deviation from ‘‘angular linearity.” Such information 
is usually furnished by the supplier. Noise level and 
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When a high level of accuracy and stability is required along with rapid response, such factors as minimum increments 
in wire-wound potentiometers, hysteresis or drift in transducers and backlash in gearing are problems that must be faced. 
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hum pick-up in the case of equipment operating on 
60-cycle carriers may also limit the accuracy in null- 
balance applications. These factors also apply to in- 
duction potentiometers. 

Another factor seldom considered, which can give 
much trouble in the operation of servos, is hysteresis 
effects in the control systems. Whenever two similar 
control elements are to be balanced against each other 
as the heart of a null-balance control system, it is im- 
portant that hysteresis or fatigue effects do not occur 
during the life of the equipment. This applies to such 
devices as photocells, strain gages and thermocouples 
where the element may not maintain its calibration over 
long periods of time. More consideration given to the 
null-balance system often will reveal methods of circum- 
venting such difficulties. 


Determining Amplifier Power 


Control amplifiers can be one of the chief sources of 
trouble in obtaining desired accuracy and performance. 
Required gain of the amplifier can easily be found from 
the design data. If in a bridge circuit the carrier 
voltage across each potentiometer is 5 volts and desired 
system accuracy is 0.1 per cent, the input error voltage 
to the control amplifier is 0.005 volts. If the voltage 
required to drive the output tubes to full power output 
is 10 volts, the minimum voltage gain of the error am- 
plifier is 2000. Use of negative feedback to hold gain 
constant for variations in power supply voltages and 
tube aging is highly desirable. Ample reserve power 
should always be provided in such amplifiers along 
with some means of adjusting gain to give the desired 
or optimum operation performance. 

Negative feedback is also important in reducing 
phase shift. Since most servo systems determine the 
direction of output travel from the phase of the error 
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voltage, it is important to amplify the error voltage 
with as little phase shift as possible. Proper selection of 
amplifier components is quite important. Another prac- 
tical bit of advice is to eliminate all unessential stages 
or components as the simplest circuit is the one which 
usually gives the least amount of phase shift. Another 
source of phase shift can be at the input to error am- 
plifiers. In the case of balanced bridge inputs, both 
inputs should be balanced out equally and the mixing 
circuit should not introduce phase shift when balanc- 
ing out both input voltages to determine the error volt- 
age. While it is sometimes expedient to employ various 
types of “trimmers” to obtain good balance, good ini- 
tial design can eliminate these troubles. 

In certain instances the amplifier is unable to deliver 
desired accuracy and performance, even though it has 
sufficient gain, because low-level error signals are 
masked by either noise or hum. Very sensitive control 
amplifiers should have low noise level which can be 
achieved through proper selection of amplifier com- 
ponents. However, the noise may occur at the input 
to the amplifier or be picked up in the control cables 
connecting the elements. If the servo system is oper- 
ated by an a-c carrier it is often possible to include a 
sharply tuned filter in the amplifier to reject all fre- 
quencies but the carrier frequency and its side band 
frequencies. This is quite effective where the noise 
being picked up is of a different frequency than the 
carrier, as in the case of 60-cycle hum pick-up effect- 
ing a carrier of say 400 cycles. When such a filter is 
used it is important to take its phase shift into con- 
sideration. For design purposes, filters which give 
either zero or 180-deg phase shifts at resonant fre- 
quency are most convenient to use. The pass band of 
such a filter should be wide enough to accommodate all 
possible drifts in the servo carrier frequency, as well as 
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sideband frequencies of the carrier. Elimination of side- 
band frequencies reduces the response of the servo to 
sudden changes in carrier level. 

Besides noise limitations there is another serious fac- 
tor which can hinder effective null balance. If either 
of two voltages being balanced out in a servo control 
system has the slightest phase shift, complete null 
balance is impossible because a quadrature component 
is always present. This quadrature component may 
often be large enough to prevent the servo system from 
attaining the fullest degree of accuracy. It can often 
be eliminated by adding capacitance to one leg of the 
circuit to make both capacitance effects equal. Where 
different lengths of cable may create unequal capac- 
itance loading conditions this solution may be the only 
method of eliminating quadrature components. If at 
all possible, this trouble should be eliminated in the 
initial design selection of components. For instance, 
matched potentiometers can be used whose capacitance 
variations are well within the allowable range, and low 
impedance control cables can be used so that variations 
in cable lengths do not create capacitance unbalance 
problems. For these reasons proper design selection of 
components is important if interchangeable servo sys- 
tems and components are a required specification. 


Mechanical Factors Often Overlooked 


There are several mechanical design factors which 
should not be overlooked as they are equally as impor- 
tant as these electrical factors. Of prime importance is 
the inertia of the servomechanism moving parts. Since 
the response of the servo system depends on its torque- 
to-inertia ratio, a minimum amount of inertia will give 
the fastest response. All the usual design methods of 
reducing weight and inertia should be employed if opti- 
mum servo performance is desired. Light weight mate- 
rials such as aluminum can often be used very effec- 
tively. For high-speed servos of the clutch type where 
high acceleration rates impose severe stresses on gears, 
plastic materials such as nylon can reduce inertia and 
give longer gear life than steel gears. 

While reducing the inertia of moving members of 
the servo output it is important to keep these members 
rigid. Undersize shafts controlling fairly heavy inertia 
loads can set up deflections which can also cause either 
damped vibrations or sustained oscillations. The servo 
output system should be sufficiently stiff to prevent any 
vibration of this sort from effecting overall perform- 
ance. Reducing inertia of parts should not be carried 
beyond requirements for rigidity. 

Backlash in gearing can also create hunting condi- 
tions in servo systems. Even if the backlash is not 
great enough to cause instability it can still reduce the 
accuracy of overall performance and therefore should 
be kept to a minimum. Fine pitch gearing of the pre- 
cision type is excellent for reducing backlash. Fur- 
ther reductions can be obtained through the use of vari- 
ous types of anti-backlash gearing available to design- 
ers, but because this type of gearing is usually spring 
loaded, it is often not suitable for high-acceleration 
servo systems or heavy output loads. A condition quite 
similar to backlash can occur in high-acceleration servos 
where the mechanical components are subjected to fre- 
quent shock loads. Flattened gear teeth, loosened set 
screws and elongated pin holes often occur during life 


78 


















tests of such servo systems. The designer can save 
himself much grief ahead of time by designing such 
members to last under impact loads for at least the ex- 
pected life of the equipment. 

Bearings used in servomechanism equipment can 
often be a source of trouble, too. Use of good bearings 
is a definite advantage since reduction of friction tends 
to increase the sensitivity of a servo system. Optimum 
performance is obtained when the static friction of the 
mechanical system is reduced to its lowest level so 
small error torques can move the servo output. Ball 
bearings of high quality give the best performance and 
the least amount of trouble. Where cost does not per- 
mit the use of ball bearings other types may be used 
with good results if certain precautions are observed. 
Sintered metal bearings of the porous type are good if 
shaft and bearing clearances are kept quite small. Most 
applications of such bearings use large clearances for 
easy assembly and alignment. If the same technique is 
employed on servo design, backlash may result. If the 
shaft carrying a gear is supported by a bearing having 
considerable radial play, the effect in the gear train 
when the direction of motion is reversed is similar to 
backlash. Reducing shaft clearance in such bearings 
will eliminate such troubles but may add slightly to the 
cost as the shaft diameters must be held to closer toler- 
ances and the bearings burnished to size after being 
pressed in. Bearing alignment is also somewhat more 
critical. 

Backlash considerations in clutch-type servos are 
slightly different from those met in reversing motor 
servos. All backlash must be eliminated between servo 
motor shaft and the final output motion in the revers- 
ing servo motor. 

The same is true of clutch servos between output shatt 
and final output, but between drive motor and clutches 
backlash is not important because the drive motor turns 
in only one direction. All backlash is taken up as soon 
as the motor starts to turn. Motor couplings do not 
have to be very elaborate nor critical as almost any 
type of flexible coupling capable of transmitting the 
required torque will suffice. It should be kept in mind 
that in clutch servos the drive motor serves as an 
energy reservoir, and sudden engagement of the 
clutches can create coupling torques larger than the 
maximum torque available from the motor. The maxi- 
mum torque across the coupling under such conditions 
is limited by the slip torque of the clutches themselves so 
the designer can easily calculate the maximum torque 
on the coupling. 


Antihunt Devices No Cure-All 


The principle use of antihunt devices is to allow 
either greater speed or higher accuracy from a servo 
system without incurring instability. Frequently these 
antihunt devices must be adjusted in the laboratory on 
experimental models to determine such conditions as 
proper time constants and feedback voltages, so the 
most effective use can be made of the antihunt system. 
Unfortunately, the term “antihunt” seems to suggest it- 
self as a cure-all for any types of instability. Too often 
signs of instability are ignored in the early stages of 
testing with the expectation that the antihunt system 
with proper adjustments will simply cure all symptoms 
of hunting and give the desired performance charac- 
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Testing machine measures accuracy of servomechanisms 


th. SERVO testing machine al- 
lows direct visual measurement of 
servomechanism accuracy as well as 
comparison between different types of 
servos. Essentially a servo-driven poten- 
tiometer bridge system, the machine is 
designed so the input motion is super- 
imposed on the output shaft by means 
of acrylic gearing. Deviation between 
the pointers shows error in the system. 

With this machine the inter-relation- 
ship of speed, accuracy, and _ stability 
can be easily measured. The sensitivity 
of the servo system is controlled elec- 
trically with the amplifier. Inertia loads 
of various sizes can be coupled to the 


output shaft. In the case of clutch servos 
the maximum output speed can be varied 
by changing speed of the drive motor. 
Accompanying curves are typical test 
data for a clutch-brake servo. The first 
shows the minimum deadspot which will 
still provide stability as a function of 
the output speed, for an amplifier with 
and without antihunt systems. The sec- 
ond is a typical frequency response test 
of a servo with light inertia load. 
Increasing the inertia output load or 
creating intentional time lags in the con- 
trol system gives test effects similar to 
removing the antihunt system in the first 
curve. Transient response of different 


servos is demonstrated by their ability 
to handle inertia output loads in step 
functions. This is done conveniently by 
turning on the servo system when the 
output has been displaced a considerable 
distance from the input. The servo must 
first bring the output shaft and its iner- 
tia load quickly up to speed and then 
stop it quickly at the desired position. 
Reversing-motor servos display a definite 
overshoot and oscillation which can best 
be described as “springiness.” Clutch- 
type servos are better able to handle 
such transient tests; because of their 
rapid action the overshoot is much less 
and oscillation is damped out rapidly. 
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teristics. Then, after the antihunt system is used and 
attempts are made to adjust it correctly, overall per- 
formance may still be below the desired value. Much 
time can be lost at this point investigating the source of 
trouble which often turns out to be an insignificant 
factor overlooked in the beginning. 

A much better procedure for experimental testing and 
construction of servo mechanisms is inspection and par- 
tial trial of each component as it is assembled. For 
instance, if there is any doubt about accuracy of poten- 
tiometers or synchros they should be thoroughly tested 
before being incorporated in the servo system. All of 
the factors previously mentioned can be tested ahead 
of time. After most of the assembly has been com- 
pleted the entire servo system, if possible, should be 
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tested without the antihunt systems. The type of per- 
formance obained will show if the servo system is 
working properly. Application of the antihunt system 
will better the performance considerably, but its effect 
will depend to a large extent on how good the perform- 
ance is originally. If a servo gear train has too much 
backlash, for instance, no antihunt system will improve 
the accuracy of the system nor achieve stability. The 
fault lies with the gears and not with the antihunt 
system employed. 

To those not familiar with expefimental servo- 
mechanism work, the laboratory procedure outlined 
above may seem to be making too much of “common 
sense” procedure. However, servomechanisms differ 

(Continued on page 184) 
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EW INDUSTRIES employ sheet metals and coil 

or strip stock more extensively than do manu- 

facturers of electrical products. Such use is so 
important that many electrical manufacturers are, 
basically, sheet metal fabricators. Most remaining plants 
either purchase or fabricate some stampings. Even the 
motor manufacturer generally must use stamped lami- 
nations as well as other stamped components and not 
a few employ stamped housings or end frames. 

Stamping presses, or punch presses, are responsible 
for making most stampings but others are fabricated on 
shears, brakes, rolls, tangent benders, welders, nibblers 
and other closely related equipment, sometimes without 
dies and in others with stock dies requiring no large 
investment for tooling. Where special dies are needed, 
they can often be made largely by casting or other 
quick methods that are low in cost. Although many if 
not most stampings necessitate substantial die invest- 
ments, large production frequently is not a prerequisite 
to the use of stampings. 

For every stamping produced today, it is likely that 
some other stamping produced in past years might be 
discovered that was similar or roughly equivalent. How- 
ever, it is not true that there is nothing new in stampings 
or that the art is static. Constant advances have been 
made and are continuing, relative costs have been 


Fig. 1—This blank coming from the press (la) is formed 
to a box shape in a tangent bender (1b) leaving only a 
single joint to be spot welded to make the housing for a 
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lowered, and methods having elements of newness are 
constantly coming into use though basic methods re- 
main much the same. There have also been developed 
some new materials and others have been made or 
treated in such a way that final costs are lowered, 
quality is improved or both are attained. Stamping 
advances have been realized. 

There is, perhaps, no type of product designed for 
quantity production in which is is more important for 
the designer to know, as intimately as conditions per- 
mit, how production is to be done and how the design 
can be adapted to facilitate production. If he pays no 


attention to production considerations, costs may sky- 


rocket or even make the product so costly that it can- 
not compete. 

For this reason, production factors are important as 
well as the design. Any design made without reason- 
able regard for economical production starts with a 
heavy handicap or usually must be revised to attain 
commercial success. It does not follow, by any means, 
that utility or performance need be sacrificed in adapt- 
ing designs to ready production. Really good design 
attains both moderate cost and good performance. 

Many modern stampings are of large size. All four 
sides of the housings for some automatic washing ma- 
chines and three or more sides of many electric refrig- 
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Kenmore washer. These operations are at the Nineteen 
Hundred Corp. plant. Fig. 2—Starting with a flat blank, 
part of the housing for an Easy washing machine is flanged 
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Basie methods continue unchanged 


but improvements in materials, tool- 
ing methods and press equipment 
offer cost reduction and wider range 


of opportunities in stamped parts. 


erators are produced in one piece. Large presses gen- 
erally blank the piece and a tangent bender forms it, as 
seen in Fig. 1. Or, if a circular housing is needed, as 
on many washing machines, the blank may be rolled, 
as in Fig. 2. Only a single joint may be needed. This 
makes for good design as well as for economical pro- 
duction. Formerly, such structures often were made 
in two or more pieces with extra joints. 

One-piece door fronts are now common for drink dis- 
pensers, Fig. 3, and refrigerators, some needing blanks 
approximating 4x7 ft. or larger, and often require a 
fairly deep draw plus supplementary press work. Large 
presses and large dies are needed but they do fast work 
and yield sturdy, attractive and economical products 
that stand up well in service. Much the same can be 
said of inner cabinets for refrigerators and freezers, 
some being deeply drawn in one piece. Dies are ex- 
pensive but they pay off in cost saving in the product. 

Numerous supplementary products go with stampings 
of the types just named, including inner panels, stiff- 
eners, hinge parts, shrouds (Fig. 4), crisper parts and 
deeply embossed evaporators formed to shape and 
hydrogen brazed. Such parts are not new in them- 
selves but sometimes are of nonferrous materials chosen 
for corrosion resistance, inexpensive but enduring fin- 
or the like. 


ishing, 










Evaporators have been made, even in steel, with em- 
bossed half pipe coils. After brazing mating halves 
(to complete the coils) and attaching fittings, the assem- 
bly is formed and sometimes heavily galvanized. Such 
a structure, whether ferrous or nonferrous, saves oper- 
ations including the forming of tubes and attaching 
them to formed sheet. 

Aluminum has gained many refrigerator and freezer 
applications, as for shrouds around evaporators, doors, 
drawer fronts and trim strips. In such cases, easy 
forming or drawing, good resistance to corrosion and 
availability to take attractive and enduring finishes 
other than plating are factors of importance. Simple as 
some such stampings (Fig. 5) may seem from an engi- 
neering design standpoint, they involve a close study of 
production, appearance, service and economic factors all 
of which concern the designer intimately. 

For example: corrosion resistance is important on 
parts like those in Fig. 5 but so too are fine appearance 
and ease of working and finishing. Appearance on such 
parts demands a bright finish either resembling 
chromium or having a distinctive color. Good chromium 
plating is expensive and is hard to do acceptably on 
aluminum. Ease of working, especially good ductility, 
is highly desirable. 

Aluminum provides many advantages especially with 
the right finish. “Highbright” anodic finish is one that 
fills the bill in some cases. Without color, aluminum 
parts having this finish resemble those chrome plated 
but cost much less. Slight variations in the treatment 
yield sparkling colors. They too meet some needs. So 
a group of fortuitous conditions makes aluminum click 
on several scores. Some of them are strictly production 
or economic factors which the designer may not ignore. 

Worth stressing here is that the designer cannot 
neglect appearance factors especially on exposed parts. 
It is also recognized that finishing is highly important. 
especially as it greatly affects both serviceability and 
costs. Cases in point include parts such as electric range 
tops that require porcelain enameling. Such parts have 
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and rolled to shape in one operation. Fig. 3—Front and 
rear views of a drawn and embossed door for a drink dis- 
penser. Finished door is made by Leake Stamping Co. 
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to be made of stock that will take and retain the enamel 
without chipping easily. 

Until recently, very low carbon enameling iron was 
used almost exclusively. In general, however, it needed 
two coats of enamel and, especially where stressed in 
forming or drawing, the resulting thick coats tend to 
crack or even chip to a noticeable degree, especially on 
white. So the stressed areas often required an inter- 
mediate black coat and, after the finish coat was applied 
but before firing, it was removed over the stressed 
areas, leaving the black showing. When fired, fine cracks 
might be caused in the black areas but were not visible 
or detrimental. But the extra coating and hand work 
were expensive and the resulting thick coat was some- 
what prone to chip, even in flat areas, in handling, ship- 
ping and service, often resulting in high replacement 
charges. 

To avoid these high costs, efforts to produce good, 
opaque and highly adherent single coat jobs of rela- 
tively low thickness were long sought. Recently, they 


Stamped Parts Save Machining 
on Electric Hedge Trimmer 


have been attained in some cases by using iron or steel 


having small additions of titanium and applying highly 
developed enamels that include titanium pigments that 
lend opacity. These single coatings can be quite thin 
and yet hide the metal below. Some users have found 
them both economical and highly satisfactory in service, 
partly because adherence is excellent and chipping in 
handling and service are much reduced. [Experiments 


Two mating parts having a recessed 
track or groove are required in this 
electric hedge trimmer. Moving blades 
are attached to the chain and grooves 
having two straight and parallel por- 
tions are joined at the ends by semi- 
circular sections. Grooves with square 
corners at the bottom as well as at 
the top were obtained in the original 
design by milling the grooves in flat 
strip steel % in. thick—a rather ex- 
pensive operation. 

To reduce cost it was proposed to 
which the 
grooves might be embossed. But em- 


substitute stampings in 
would not have the 
square corners unless the punch and 
die had square edges, and such edges 
would produce a shearing action. The 
problem of making the stampings was 
studied by Pressed Steel 
Company, and a practice 
that is decidedly unusual. 

Grooves are produced in a die of 
which a section is shown in closed po- 
sition with a stamping in place. Both 
punch and die have square corners at 
both sides of the groove as well as at 
the faces marked L. Stock employed is 
1%, in. thick but the groove formed is 
only 1/16 in. deep. Some shearing does 
occur at both sides of the groove and 
throughout its contour; but as the 
punch bottoms after it reaches groove 
depth, what would normally be the 
slug is not punched out but remaias 
to form the bottom of the groove. 

Moreover, as the flat faces of the 
punch and die come to the position 
shown, they produce a coining action 
that flattens the corresponding faces 
of the stamping and tends to expand 


bossed grooves 


Worcester 
solved by 


horizontally the metal struck. As the 
metal is confined by the die, both at 
the groove edges and at the shoulders 
L, the metal cannot flow horizontally 
more than a very slight amount. What- 
ever flow vertical 
edges to be forced against the vertical 
edges of die and punch and to be 
smoothed by pressure. In addition, the 
flow tends to make the slug grip the 
metal 


there is causes the 


surrounding it tightly. 
Doubtless the slug could be forced out 
if enough pressure was applied. The 
blank and the two finished pieces made 
from it are 


more 


shown as they appear 
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holes for 
and after 
the toothed contour or cover plate has 
been blanked. The two parts are then 


after embossing, piercing 


lightening and for screws, 


assembled face to face with the grooves 
inside. 

After the stampings are delivered to 
the manufacturer of the hedge trimmer, 
they are heat-treated which is found 
to increase the bond between the edges 
of the slug and the metal around it. 
Results are reported to be quite satis- 
factory and the stampings cost much 
less than the machined pieces. In addi- 
tion, weight 


Lf 


is reduced substantially. 


To. 


OPT. a 


ELECTRICAL MANUFACTURING 











seeking to attain similar results without titanium- 
bearing steels are continuing, partly because stocks of 
such steels have been in short supply.* 

It has also been found that, although lighter gages 
of stock can be used in some cases when titanium is 
present, it affects working properties of the metal and 
in some cases necessitates changes in design of parts. 
It has been found possible, however, to draw and form 
in one piece range tops that include backs and flanges 
although working of the metal adjacent to the bend and 
the flange is quite severe. Despite the high stresses set 
up in fabrication, chipping and cracking at the stressed 
areas can be avoided and this is an important accom- 
plishment attributed in part to the thin coating and to its 
high adherence. 

In view of such circumstances, it is evident that the 
designer must keep abreast of such factors as new types 
of sheet stock, improved fabricating methods and better 
finishing procedures (all involving production consid- 
erations) to keep his products up to date and meeting 
competition. 

At least one maker of unit heaters has found it 
profitable to substitute steel stampings for certain iron 
castings partly because costs are decreased, but also 
because lowered weight is beneficial. Some of the com- 
ponents now stamped are in stainless steel, chosen be- 
cause of high corrosion resistance and ability to with- 
stand elevated temperatures without significant dete- 
rioration. In another case, carbon steel is employed and 
is corrrugated in rolls before being formed to U-shape 
in press dies, as seen in Fig. 6. Two such parts are 
then spot welded to produce a flattened corrugated tube. 


page 98. : 
+See “Stainless Steel Cuts Costs” 
February 1950, page 108. 
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Fig. 5—These aluminum stampings for the interior of 
Westinghouse refrigerators have a “High-bright” finish. 
Some are colored; others resemble a chrome plate finish. 
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*See “Porcelain Enamel for Electrically Operated Products,’’ ELec- 
TRICAL MANUFACTURING, November 1948, page 78; December 1948, 





















Fig. 4—Six successive steps in drawing, parting, piercing, 

trimming and bending an aluminum evaporator shroud 

for a Crosley refrigerator, as performed by Dail Steel 
Products Co. 


Subsequently, tube assemblies are given a special 
vitreous enamel that withstands endless cycles of heat- 
ing, even to a red heat, and cooling without chipping or 
other deterioration. As it happens, this finish looks 
much like cast iron, though this was incidental. The 
same maker is experimenting, however, with a coating 
applied by dipping the steel into molten aluminum, as 
the resulting finish is expected to cost less and also 
afford high resistance to corrosion and heat. 

Beaters for kitchen mixers are among parts involving 
stampings that have undergone redesign. Formerly, 
they were made with shafts that ran clear to the bottom 
and had a dough guard at the top of the bows. This 
type proved hard to clean. In the new assembly, Fig. 7. 
made by silver brazing the bows to an integral flange 
on the end of the shaft, the latter ends at the flange and 
no separate collar is needed. This assembly is easier 
to clean and somewhat lighter in weight. 

Stampings have long played a leading role in radio 
equipment and such uses not only continue and have 
been increased in some directions but have been ex- 
tended to television applications as well as to much 
other electronic equipment. As in other applications, 
economy in production is a primary consideration but 
light weight, with ample strength and stiffness, are 
added advantages. Steel, often with a corrosion pro- 
tective coating, is commonly chosen but aluminum is 
employed for weight reduction, especially in aircraft 
sets and in some portable applications. 

Radio chassis are nearly all stamped partly because, 
aside from economy on other scores, dozens of holes 
for mounting components are so quickly and easily 
pierced in almost any pattern required. Among recent 
and highly convenient departures, not original in elec- 
tronic equipment but now applied there, is the use of 
Speed Nuts formed integral with stampings made for 
other purposes, as in the transformer holder, Fig. 8. 
Such stamped nuts in hundreds of designs are applied 
with high economy in uncounted electrical products but 
to produce them as integral parts of other stampings, at 
little extra cost, saves handling of small parts at 
assembly and also expedites the assembly operation 
because the fastening is effected more quickly and 
without having to hold a separate nut often at some 
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Fig. 6—Two stampings replace an iron casting for lower 
cost and reduced weight in the Janitrol unit heater. Tubes 
are corrugated by rolls and then formed to a U-shape 
in this die. After assembly to a mating stamping, the 
surface is coated with a heat-resistant vitreous enamel. 


inaccessible point. There is also economy in material. 

Years ago, these stamped nuts worked something 
of a revolution in range manufacture because it pro- 
vided a convenient fastening that had a yielding action 
and did not chip porcelain coatings, then a serious fault 
of ordinary screw fastenings. But this application has 
now extended to refrigerators and many other elec- 
trical products (many porcelain enameled and still more 
not so finished) on the score of convenience and econ- 
omy in performing the fastening operation and security 
(self-locking features) in the fastening itself. 

Without stampings, the modern maker of small 
motors would be greatly handicapped, as, indeed, would 
be nearly all makers of electrical products. Production 
of pole and armature laminations is a large business in 
itself. In some plants, costs of such laminations have 


Fig. 7—Two stamped bows are brazed to the shaft in 
this food mixer heater made by Hunter Spring Co. 
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Fig. 8—Stamped housing pro- 
duced by Tinnerman for a 
television transformer incor- 
porates integral Speed Nuts 
for mounting screws to fa- 
cilitate assembly. 


been reduced by the appli- 

cation of carbide die inserts 

whose life is long and down 

time for grinding, repairs 

and resetting is greatly re- 

duced. Similar die inserts 

are applicable also on other long run stamping dies 
and sometimes result in closer dimensional limits as 
well as in less trouble from burrs. 

Designers of stampings may consider the application 
of automatic die feeding devices outside their field but, 
as the use of such feeds often increases hourly press 
output from 100 to 300 per cent, anyone concerned with 
costs (as designers certainly should be) ought not to 
overlook such possibilities. Some electrical producers 
are employing such devices with substantial benefit. 
The type referred to here is not that employed in 
progressive or transfer dies (though this is often im- 
portant) but the swinging arm type applicable to 
almost any single-cavity die. 

Certainly, many electrical engineers are concerned 
with the design and application of wire terminals of 
which many types are stamped. Among the most im- 
portant of these is the type having integrally formed 
barbs that are applied to stranded wire, commonly 
without stripping insulation, and with highly favorable 
results both from economy and service angles. Some 
such stamped terminals are available in coils, ready 
formed, and adapted for application on special presses 
with special dies. At least one maker of business ma- 
chines, however, has designed progressive dies applied 
in standard presses that feed in plain brass strip, pierce 
and form it and, at the final station, apply the barbed 
terminal to the wire as an assembly, all in a fast series 
of operations.* 

Besides electrical appliances and many other elec- 
trically energized products, nearly all forms of elec- 
trical instruments and control devices as well as such 
products as wiring devices, lamps, sockets, plugs, jacks, 
lighting fixtures, switches and switch gears, electronic 
tubes, transformers, capacitors, resistors and scores of 
other electrical units and assemblies make extensive use 
of stampings for similar reasons. O00 


* See “Terminal Assembly Methods That Reduce Costs,” ELEcTRICAL 
MANUFACTURING, August 1948, page 96. 
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Revised Machine Tool Electrical Standards included 
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Machine Tool Electrical Standards 
with Jomt Industry Conference Standards 


Revised and adopted September 13, 1950 by 
the National Machine Tool Builders Association 


FOREWORD 
These revised standards apply to machine tools coming 
within the following definitions: 


(a) A metal-cutting machine tool is a power driven ma- 
chine, not portable by hand, used for the purpose of 
removing metal in the form of chips; 





(b) A metal-forming machine tool is a power driven 
machine, not portable by hand, used to press, forge, 
emboss, hammer, blank, or shear metal. 


Rapid technological advances combined with the experi- 
ence of users and builders since the American Machine 
Tool Electrical Standards C 74-1942 were last revised on 
September 12, 1945, have made it desirable to revise them 
again. This revision is the result of joint conferences with 
the Electrical Committee of the National Machine Tool 
Builders’ Association, representatives of the National Elec- 
trical Manufacturers’ Association, and representatives of 
large users of machine tools, primarily those of the auto- 
motive industry as represented by the Joint Industry Con- 
ference. 


This latter group has also adopted and published its 
own electrical standards (January, 1950) covering all indus- 
trial equipment, after consultation with representatives of 
the several industries supplying such equipment to the 
automotive industry. 


In order that machine tool builders may readily compare 
the two standards, which are not identical, they are here 
presented together. If the Joint Industry Conference (auto- 
motive) has not accepted a certain paragraph, its stipula- 
tion is also given, preceded by the letter “E” thus: E 2.5.9 
J.1.C. Standard. 


The provisions of these Standards are divided into these 
classifications: 


Those provisions which are considered as the min- 
imum requirements for satisfactory electrification of 
machine tools for general industry use, in which the 
word “shall” is used. 


Those provisions which are considered good practice 
and which should be incorporated in future machine 
designs, and into present designs where practicable, 
embodied in sub-paragraphs designated as “Recom- 
mended Practice” or using the word “should.” 


Those provisions that will be effective only when 
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specified are preceded by the words “when re- 
quested.” 


When a paragraph number is followed by the Suffix 
“P” that stipulation applies only to presses. 


It is recommended that purchasers of machine tools in 
requesting quotation and in ordering, specify the type of 
electrical installation required, for example: 


“The electrical installation shall be in accordance with 
Machine Tool Electrical Standards as revised Sept. 
18, 1950, for general industry use,” or “The electrical 
installation shall be in accordance with the Joint In- 
dustry Conference Electrical Standards for Industrial 
Equipment, as revised January, 1950.” 


Any exception to either of the above should refer to the 
applicable paragraph number in the Standard, with the 
exception clearly defined. 


The machine tool builder should indicate in the quotation 
the type of electrical installation which is proposed, refer- 
ring to all exceptions by appropriate paragraph numbers, 
and clearly describing the proposed electrical construction. 


CO. GEG cencciienemscienonninsiiteetipinie 


0.1. The purpose of these standards is to provide de- 

tailed specifications for the application of elec- 

trical apparatus to metal-cutting and metal-forming ma- 

chine tools which will promote safety to personnel, unin- 

terrupted production, and long life of the equipment, and 

is not intended to limit or control development in the art 
of electrical or mechanical engineering. 


0.2 They provide for two types of electrical installa- 
tions, as follows: 


(a) General Indus 
(b) Joint Industry Conference (J.I.C.) 


Paragraphs applying to the J.I.C. Electrical Standards are 
so marked, and may be referred to by paragraph numbers, 
as all paragraphs are individually and consecutively num- 
bered. Where no J.I.C. Standard appears; the paragraph 
is common to both specifications. 


E 0.2  J.1.C. Standard: When purchaser requires elec- 
trical equipment to conform to J.I.C. Standards, 
he shall so specify in his original inquiry and on his pur- 


chase order. 
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0.3. The purchaser will specify such additional de- 

tails as are required to meet his local require- 

ments, such as motors and control desired, electrical power 
supply available, provision for unusual conditions, etc. 


0.4 (a) Where more than one motor, starter or aux- 
iliary device is used (if the motors and con- 
trols are not entirely independent) an ele- 
mentary diagram and wiring diagram shall 
be furnished, making use of standard sym- 
bols and showing all of the electrical con- 
nections, including the numbers used on the 
wires or terminals. When requested by the 
purchaser or deemed necessary by the 
builder, a description of the sequence of 
operations shall be furnished. 


(b) Three (3) copies of the special diagram shall 
be forwarded to the purchaser by mail not 
later than the date on which the machine is 
shipped. These copies shall be identified 
with the purchaser’s order number. 


(c) All special diagrams shall be marked with 
the serial number of the machine, or if 
none, with some other symbol which will 
identify the particular machine to which the 
diagram applies. 


J.1.C. Standard: When requested on purchase 
order, the industrial equipment builder shall 
submit for purchaser's approval preliminary data con- 
sisting of: 


E 0.4 


(a)1. Elementary Diagram (see 1.4.1) 
2. Electrical Stock List (see E 1.5.1) 
8. Sequence of Operations (see E 1.6.1) 
4. Electrical Layout (see E 1.7.1) 


(b) This shall be done before electrical equip- 
ment is installed. After preliminary approval 
by purchaser any deviation by equipment 
builder shall have purchaser’s approval. 
Prints, as described above, shall be submit- 
ted in quantity as called for on purchase 
order. Wiring Diagrams shall be furnished 
with the equipment when shipped. 


One vandyke or equal, and two copies of 
final diagrams as described above, shall be 
forwarded to purchaser by mail not later 
than date on which the equipment is shipped. 
These diagrams shall be identified with pur- 
chase order number and serial number of 
equipment or, if none, with a full description 
which will identify the diagrams with the 
particular equipment. 


0.5 A nameplate listing voltage, phase, frequency, 

full load current, or rated kva, control circuit 

voltage and wiring diagram numbers, shall be attached to 
the control equipment or machine. 


0.6 On any point for which specific provisions are 

not made in these specifications, the provisions 

of the National Electrical Code shall be observed. Article 
670 of the Code applies specifically to machine tools. 


0.7 Whenever a specific standard is mentioned, it 
is understood it will be the latest revision 


thereof, unless otherwise specified. 


E 0.8 J.1.C. Standard: Deviations from these standards 
shall have purchaser’s approval in writing. 


1. DIAGRAMS 
1.1 Single-Motor Equipment 


1.1.1 On machines having only one motor and starter, 
the wiring diagram nominally furnished with the 

starter shall be considered satisfactory, provided the dia- 
gram shows all of the electrical equipment on the machine. 


1.2 Machine Tools Not Covered by 1.1 


E 1.2.1 J.I.C. Standard: Where more than one motor, 

starter or auxiliary device is used (if the motors 
and controls are not entirely independent) paragraph 
E 0.4 shall apply. 


E 1.2.2 J.1.C. Standard: The wiring diagram, elemen- 

tary diagram, electrical stock list and sequence 
of operations when practicable should be shown on the 
same sheet. All sheets to be 8% by 11 in, file size or 
whole multiples thereof. Drawings shall be of such size 
that all information is clearly legible. 


1.2.3 A copy of each diagram shall be firmly attached 
to the inside cover of electrical enclosure either 
by adhesive material or by permanent data pocket or clip. 
1.3 Wiring Diagram 
1.3.1 The wiring diagram shall show the general 
physical layout of electrical control panel with 
all relays, disconnect switch, control, transformer, terminal 
strips with numbers, etc. Interconnection diagrams should 
be shown as part of wiring diagrams. Detailed dimensions 
need not be shown. All control devices in the control 
panel and external to the control panel shall be identified 
as required in paragraph 6.2.1. 


1.4 Elementary Diagram 


1.4.1 The elementary diagram shall be drawn with 
vertical lines to represent the source of control 
power and all control devices shall be shown between 
these lines making use of standard symbols. Electronic 
diagrams may be drawn between horizontal lines. Control 
transformers, all motors, other power devices and main 
line disconnect also shall be shown. The control devices 
should be arranged in the order in which they are ener- 
gized. The position of the symbol in the diagram is ar- 
ranged for convenience and simplicity and does not indi- 
cate its physical position on the equipment. All wire and 
terminal numbers, and symbol identification markings 
shall be shown. 


1.5 Electrical Stock List 


E 1.5.1 J.1.C. Standard: The stock list shall show quan- 

tity, manufacturer’s name, type or model of 
each device used, plus motor horsepower, frame sizes and 
speeds and any other information necessary to order re- 
placement contro] items. 


1.6 Sequence of Operations 


E 1.6.1 J.1.C. Standard: The sequence of operations shall 

be worded to indicate the progression of opera- 
tions of all push buttons, limit switches, relays, solenoids 
and all other contro] devices on the equipment. Graphical 
representation may be used to supplement the written 
description. Block diagrams may also be used to indicate 
position of multiple contact devices such as drum, cam 
and selector switches, etc. 


1.7 Electrical Layout 


E 1.7.1 J.LC. Standard: This drawing shall consist of 
an outline of the industrial equipment, showing 
electrical control panel, control and power devices in 
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their relative location, and the approximate position and 
size of all conduits that will be installed by the purchaser. 


1.8 Standard Symbols 


1.8.1 Wiring and elementary diagrams shall employ 
symbols according to the American Standard 
Graphical Symbols for Electric Power and Control Z32.3 
except that electronic tube symbols shall conform to 
Graphical Symbols for Electron Devices Z32.10. 


1.9 Conduit in Foundation 


1.9.1 On industrial equipment requiring a foundation 

the size, purpose and location of conduit to be 

placed in the foundation by the purchaser shall be shown 
on the foundation plan. 


2. CONTROL 
2.1 General Standards 


2.1.1 Control devices shall meet the minimum re- 

quirements of the latest revisions of ASA Stand- 

ards C19-1 and NEMA “Standards for Industrial Con- 

trol.” Precision and other small devices used for control 

shall conform to the accepted standards for that class of 
devices. 


E 2.1.2 J.I.C. Standard: Magnetic motor starters not 
smaller than NEMA Size 1 shall be used for 
across-the-line motor starting. 





2.2 Disconnecting Switch 


2.2.1 The builder shall furnish and mount NEMA 
Type A manually operated, nonfusible, motor 
circuit switches or circuit interrupters capable of interrupt- 
ing the maximum operating overload current of all the 
equipment connected to that circuit. These switches or 
circuit breakers shall disconnect all lines of all power 
circuits to the equipment and shall be so arranged that 
they may be locked in the “off” position. When requested 
by the purchaser, the builder shall furnish fusible NEMA 
Type A motor circuit switches or circuit breakers. 


Note: This paragraph does not apply to small 
bench-type machine tools powered by a 
single motor rated 2 hp or less. 


E 2.2.1 J.1.C. Standard: 


Note: The foregoing paragraph 2.2.1 does not 
apply to small bench-type tools powered 
by a single motor rated less than % hp 
or to welding transformers and _ their 
control circuits. On bench-type machines 
the disconnect switch need not be mount- 
ed on the machines but shall be furnished. 


2.2.1A Recommended Practice: On single-power-source 
equipment control enclosures, the disconnect- 
ing means should be made a part of the control panel 
and mechanically or electrically interlocked, or both, 
with the control enclosure door or doors. Where there is 
more than one power source, additional individual dis- 
connecting means should be provided so that all power 
lines to the equipment may be interrupted. All these 
disconnecting means should be mounted inside the en- 
closures and mechanically or electrically interlocked, or 
both with the control enclosure doors. The operating 
handles should be grouped and located between three (3) 
and seven (7) feet from the operating floor. 


E 2.2.2 J.I.C. Standard: The above “Recommended 
Practice” is mandatory with the addition of the 
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following: 


Note: This does not apply where lighting cir- 
cuits are required when the main power 
circuit is disconnected. 


2.3 Protection 


2.3.1 Motor-running overcurrent protection shall 

be provided for each motor except in the case 

of short-time rated motors. For such motors, motor-running 

overcurrent protection may be omitted when protected 

against overcurrent in accordance with Section 4323 of 
the National Electrical Code. 


2.3.2 Undervoltage protection shall be provided for 

all motors which might cause damage to the 

machine or injury to the operator should they start after 
interruption and return to power. 


2.3.3 Where there is more than one electrically con- 
trolled or operated device on any one machine, 

and where possible damage may be caused by the failure 
of any one device to function, circuits shall be arranged 
where practicable, so as to interrupt all operations pro- 
vided such interruption does not constitute a safety hazard 
to the operator or damage to the equipment or work in 
process. Where starting or stopping of such devices in 
improper sequence can result in a safety hazard to the op- 
erator or damage to the equipment or the work in 
process, circuits shall be so arranged as to insure the proper 
sequence starting and stopping of such devices. Means 
to operate heads individually by hand for tool setting 
purposes when necessary shall be installed provided the 


above arrangements to prevent damage are complied with. 


2.3.4 Where line voltage is used for control circuits, 

if longest conductor from one side of the control 

line to the other side is not over 50 ft, and the control 

wires have a current carrying capacity of at least % of 

the conductor from which they are supplied or if the 

branch-circuit protective device is rated at not more than 

five times the current carrying capacity of the control 

wires, control fuses need not be furnished. (See also Sec- 
tion 4372, National Electrical Code.) 


Note: J.I.C. Standard: The foregoing paragraph 
is not included in the J.I.C. Standards 
since they do not permit the use of line 
voltage for control circuits, unless the 
line voltage is 115 volts alternating cur- 
rent. 


E 2.3.5 J.1.C. Standard: Where line voltage (115 volts 

a-c single phase) is the only power supply to the 
equipment, a fused disconnect switch or circuit breaker 
of suitable size shall be installed. 


2.4 Motor Branch-Circuit Overcurrent 
Protection 


2.4.1 One Branch Circuit. The conductors supplying 
all motors on a single machine tool may be 
considered a single branch circuit, which must comply 
with the provisions for motor branch circuits in Article 
430 of the N. E. Code as modified in Article 670 of the 
N. E. Code, except as specified in paragraph 2.4.2. 


2.4.2 Several Motors on One Branch Circuit. Con- 

trollers and running overcurrent protective de- 

vices for two or more motors connected to the branch 

circuit of a single machine tool need not comply with 

Section 4343 of the N. E. Code if all of the following pro- 
visions are complied with: 


(a) Motor-Running Protection. Each motor is 
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protected by a motor-running overcurrent 
protective device. 


(b) Rating of Overcurrent Protection. The 
branch circuit has overcurrent protection of 
a rating equal to that specified in Section 
4342 of the N. E. Code for the largest motor 
connected to the circuit plus an amount 
equal to the sum of the full-load current rat- 
ings of the other motors on the machine tool 
connected to the same circuit, but in no case 
larger than 200 amp at 250 volts or less; or 
100 amp at 600 volts or less, or as revised in 
the latest revision of the N. E. Code. 


E 2.4.2 (b) J.1.C. Standard: The Branch Circuit has over- 
current protection of a rating equal to that 
specified in Section 4342 of the N. E. Code 
for the largest motor connected to the circuit 
plus an amount equal to the sum of the 
full-load current ratings of the other motors 
on the machine tool connected to the same 
circuit. 

2.4.2 (c) Enclosure. The contro] equipment and run- 
ning protective devices are mounted in en- 
closures or compartments complying in 
all respects with the provisions of 2.5.2, 2.5.3, 
2.5.6 and 2.5.7 of these Standards. 


E 2.4.2 (c) J.I.C. Standard: Refers to E 2.5.4 instead of 
2.5.3. 


2.4.2 (d) Conductors. The conductors of the branch 
circuit comply with the provisions of para- 
graph (b) of Section 4343 of the N. E. Code. 


2.5 Control Panel Enclosures and 
Compartments 


2.5.1 For the purpose of these Standards, the word 

“enclosure” means the metal housing for the 

control panel, whether mounted on the machine tool, or 

separately mounted. A “compartment” is a space within 
the base, frame, or column of the machine tool. 


2.5.2 The control panel shall be enclosed and shall 
be mounted in such a manner and position as 
to guard it against oil, coolant, dirt and dust. If the 
control panel is mounted in the base or column of the 
machine tool, it shall be readily accessible; it shall not be 
considered enclosed if the space in which it is mounted 
is open to the floor, the foundation upon which the ma- 
chine tool rests, or to other compartments of the machine 
tool which are not clean and dry. 


2.5.3 Enclosures or compartments holding a multiple 

number of control devices shall be semi-dust 

tight (NEMA Type 1A or equal) except for resistor, elec- 

tronic tube, or transformer enclosures requiring ventila- 

tion. In addition there shall be no unfilled holes in the 

enclosure for mounting the enclosures or mounting con- 
trols within the enclosure. 


Such enclosures or compartments containing starters for 
more than one motor and requiring branch circuit protec- 
tion in accordance with paragraph 2.4.1 and 2.4.2, shall 
have a vent of two square inches or more in area to allow 
the escape of gases to a clean compartment of the ma- 
chine of at least half the volume, and % in. drainage hole 
shall be provided at the bottom of the control compart- 
ment. The walls or doors of such enclosures or compart- 
ments shall be not less than No. 14 USS gage, if of sheet 
steel, not less than % in. if of cast metal, or not less than 
%e2 in. if of malleable iron. 








Compartments for built-in control shall be completely 
isolated from coolant and oil reservoirs and shall be lo- 
cated to provide protection from coolant, oil, chips and 
dirt. There shall be no openings of any kind between con- 
trol compartments and reservoirs, holding coolant or 
lubricating or hydraulic oils. 


Recommended Practice: All control devices nor- 
mally panel mounted, for any one machine 
should be mounted in one enclosure instead of 
in several enclosures or compartments at differ- 
ent locations on the machine. 


E 2.5.4 J.1.C. Standard: (Instead of 2.5.3) 
(A) Enclosures 


Enclosures for combination starters and for 
special-purpose control panels holding a multiple 
number of control devices shall be NEMA Type 
12 except enclosures housing rheostats, resistors 
or other heat generating control which would 
be definitely damaging to the equipment if the 
enclosures were not vented. All contro] devices 
for any piece of industrial equipment shall be 
mounted in one enclosure instead of several en- 
closures at different locations on the industrial 
equipment. (When other type enclosures are 
acceptable, purchaser shall specify type.) 


(B) Built-In Control Panel Compartments 


Doors and other parts of compartments for 
Built-In Control Panel Compartments shall be 
sheet steel not less than No. 14 USS gage or 
cast metal not less than % in., or malleable iron 
not less than ¥% in. thick. 


Equipment compartments for built-in control 
panels shall be completely isolated from coolant 
and oil reservoirs and shall be located to pro- 
vide protection from coolant, oil, chips and 
dirt. There shall be no openings of any kind 
between control panel compartments and reser- 
voirs holding coolant or lubricating or hydraulic 
oils. All control devices normally panel-mounted 
for any piece of industrial equipment shall be 
mounted in one compartment instead of several 
compartments at different locations on the in- 
dustrial equipment. 


Description of NEMA Type 12 Enclosure 


An enclosure with cover construction meeting 
the requirements of Type 1A enclosure, the 
cover being hinged horizontally and held in 
place with screws, bolts or other suitable fast- 
eners, which require the use of a tool such as 
a screw driver or wrench to release; such fast- 
ener parts being held in place when the door 
is opened so that they will not become lost; 
and with no holes through the enclosure for 
mounting or for mounting controls within the 
enclosure; and with no conduit knockouts or 
conduit openings. Mounting feet or other suit- 
able mounting means will be provided. 


Note: The equipment builder will cut only 
those holes needed for his conduit. 


2.5.6 All enclosures or compartments for control 
panels shall have hinged covers which swing 
horizontally and shall be held closed with screws, bolts, 
or other suitable fasteners which require the use of a tool, 
such as a screw driver or wrench to remove. Doors on 
compartments shall have suitable gaskets (a metal-to-metal 
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contact will not be considered equivalent.) 


Recommended Practice: Use screws or bolts 
that remain in place when door is opened, so 
that they will not become lost. 


2.5.7 Enclosures or compartments for mounting con- 

trol panels shall provide ample room between 

panel and case for proper maintenance and electrical 
clearance. 


2.5.8 Mechanical adjusting means not associated with 

electrical equipment shall not be provided in 

the same enclosure or compartment with motors or con- 
trols. 


2.5.9 Recommended Practice: There shall be no ex- 
posed terminals external to control enclosures, 
compartments, and junction boxes except when such de- 
vices are protected by a suitable enclosure or compartment 
conforming to paragraph 2.5.8. 


£ 2.5.9 J.I.C. Standard: Recommended Practice 2.5.9 


is mandatory. 
2.6 Mounting 


2.6.1 Control panel and enclosure shall be mounted 
so as to minimize the possibility of damage 
from floor trucks or other moving equipment. It shall be 
protected against falling or splashing liquids. Minimum 
distance from bottom of panel to floor, and height and 
width of door opening shall be adequate for servicing. 
Pane] shall not be set to such depth from door frame or 
other projecting portion of machine as to interfere with 
inspection and servicing. 


Recommended Practice: (Not included in J.I.C. 
Standard) Electrical equipment should be kept 
above the base line of the machine as much as 
practicable and made as accessible as possible. 
The following recommendations are included as 
minimum specifications for best accessibility and 
should be exceeded insofar as practicable: 


All terminals and parts of devices normally serv- 
iced or inspected on control equipment should 
be mounted not less than 8 in. above the floor 
line of the machine. The width and height of 
the panel should be at least 1 in. less than the 
corresponding width and height of the door 
opening. The depth of the contro] compart- 
ment should be a minimum consistent with the 
maximum depth of the control devices plus the 
required electrical clearances. No portion of 
the machine immediately above the door open- 
ing and less than 6 ft from the floor should 
project more than 6 in. beyond the door frame. 


E 2.6.2 J.I.C. Standard: (Instead of above Recommend- 
ed Practice.) When enclosure is mounted on 
the machine, the bottom of the enclosure shall be two feet 
or more above the floor. When separately mounted, the 
purchaser will mount enclosure at desired height. If the 
control panel is mounted in a compartment, the bottom of 
the panel shall be two feet or more above the floor. 


2.6.3 Control panels, enclosures and equipment shall 

not be mounted in a position that will interfere 

with machine adjustments or maintenance of hydraulic or 
mechanical equipment, or vice versa. 


2.6.4 All control equipment, such as limit switches, 
brakes, solenoids, push button stations, etc., 

shall be mounted in a rigid, readily accessible manner in 
a reasonably dry and clean location free from possibility 
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of accidental operation by normal movement of machine or 
operator, protected so that it cannot be operated by acci- 
dent and with enough clearance from surrounding surfaces 
as to make removal and replacement easily possible. All 
limit switches shall be applied so that accidental over- 
travel will not damage them. Solenoids for use in oil are 
acceptable. 


E 2.6.4 J.1.C. Standard: Same as 2.6.4 except the last 
sentence which reads as follows: “Solenoids 
shall not be used when submerged in oil.” 


2.6.5 Operating push buttons shall be within easy 

reach of operator in his normal operating posi- 

tion and shall be so placed that the operator does not have 

to reach past spindles or other moving parts which might 
cause injury. 


2.6.6 (a) Push button stations are to be dust, mois- 
ture and oil tight, with metal covers, unless 
otherwise specified, and have treated leather 
or composition diaphragm between operat- 
ing buttons and switch mechanism. 


(b) Push button stations without diaphragms are 
acceptable, if equally dust, moisture and oil 
tight. 


(c) All start buttons shall be mounted above or 
to the left of their associated stop buttons. 
This does not apply to start buttons in series, 
such as operating buttons on punch presses. 


{d) All push buttons shall be mounted so that 
the button movement is in a horizontal plane 
and readily accessible. 


(e) Emergency stop push buttons shall be of 
the palm or mushroom type unless other- 
wise specified. 


(f) The above specifications do not apply to 
pendant stations, which may be ventilated 
and may have emergency stop handle at the 
bottom. 


2.6.7 All front-of-board-mounted starters, contactors 

and other control devices shall be mounted on a 

rigid panel in such a manner that the complete control 

panel can be removed through enclosure opening. Each 

device in turn shall be mounted with machine screws with 

American National form of thread so any unit can be re- 
placed without removing the panel. 


2.6.8 When barriers between metal enclosures or com- 
partments and arcing parts of contro] are re- 
quired, they shall be of insulating materials which will 
not readily carbonize. Exposed non-arcing current-carry- 
ing parts within the enclosure or compartment shall have 
an air space between them and the uninsulated walls of 
the enclosure or compartment, including the conduit fit- 
tings, of at least % in. for 600 volts or less. 


2.7 Panel Wiring (See also 4.2.5) 


2.7.1 All panel wiring shall be done in a neat and 
workmanlike manner. 


2.7.2 Panel wires shall be of suitable size and shall 

be supported mechanically where necessary to 

keep them in place. Wherever possible, they should not 
be over one layer deep, when run parallel. 


2.7.3 All terminals for external connections shall be 
plainly marked to correspond with the marking 
on the wiring diagram. 


2.7.4 Multiple-device control panels shall be equipped 
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with terminal boards for all outgoing control wires. 


2.7.5 All control devices shall be front-connected ex- 

cept such direct-current and large alternating- 

current equipment as is not commercially available for 

front connection. For back-connected equipment, access 

to the rear connections shall be provided. If a swingout 
panel is provided, it shall swing horizontally. 


E 2.7.5 J.1.C. Standard: All contro] devices shall be 

front-connected except such direct-current and 
large alternating-current equipment as is not commercially 
available for front-connection. For back-connected equip- 
ment, back compartment doors or swingout panels which 
swing horizontally, shall be furnished. 


2.8 Type of Control 


2.8.1 Unless the purchaser specifies otherwise, or un- 

less the machine requires limited accelerating 

torque, full-voltage starting shall be employed for alter- 
nating current motors. 


2.8.2 All disconnecting devices and alternating-cur- 
rent motor starters shall open all of the power 
conductors leading to associated motors. 


2.8.3 All polyphase control apparatus shall be in ac- 

cordance with American Standard for Industrial 

Control, C19.1, for 600 volt service, regardless of voltages 

applied (see par. E2.1.2, J.I.C.) This does not apply to 

fuses, indicating or work lights, or special apparatus re- 
ferred to in paragraph 4.5.3. 


2.8.4 All control contacts operated by slow-moving 

mechanisms shall be of the quick-make-and- 

break type when used on under-voltage release (two wire) 

circuits. This does not apply to push buttons or selector 
switches. 


2.8.5 Terminals shall be provided on or adjacent to 
all solenoids and control coils. All standard 
coils, when applied at their continuous rating on single- 
coil devices, shall be marked with voltage, frequency, 
ordering number and maker's name or trademark. On 
direct current, “D.C.” shall be marked as the frequency. 
Special coils shall be marked with ordering number and 
maker's name or trademark. 


2.8.6 Where machine operation requires a magnetic 
starter to repeatedly open stalled motor current, 
such as plug-stop or such as jogging (inching) duty re- 
quiring continuous operation at a rate in excess of 5 per 
minute, the starters used shall be in accord with the fol- 
lowing table: 
Horsepower rating 





Size 220 volt, three phase 440-550 volt, three phase 
*00 % maximum % maximum 
*9 1 ” 1 ” 

1 3 5 - 

2 10 ” 15 ” 

3 20 - 30 as 

4 30 . 60 ' 

5 75 Hs 150 , 

6 150 ” 300 “ 


*See E 2.1.2 J.1.C. Standard. 


3. MOTORS 
3.1 Standards 


3.1.1 Motors shall conform to requirements of the 
American Standards for Rotating Electrical 
Machinery, C50, and American Standard Terminal Mark- 
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ings for Electrical Apparatus, C6.1, and to the NEMA 
Motor and Generator Standards. (See E 3.2.3). 


3.2 Type of Motor 


3.2.1 The type of motor enclosure to be used, such 
as open, totally enclosed, totally enclosed fan 
cooled, or dripproof, depends upon the condition of the 
individual application. Purchaser shall specify type of en- 
closure desired. Otherwise machine tool builder shall 
determine what is to be furnished. Before quoting, ven- 
dor must ascertain purchaser’s available power supply 
data. All single-speed integral horsepower squirrel-cage 
motors, frame 445 or smaller, but not larger than 75 hp 
totally enclosed fan cooled, or 100 hp open, are to be 
dual voltage 220/440 volt, unless other voltage is speci- 
fied. Where polyphase power is available, alternating- 
current motors % hp and larger should be polyphase. 


E 3.2.2 J.I.C. Standard: (Instead of 3.2.1) All a-c mo- 

tors up to and including 3 hp are to be totall 
enclosed, anti-friction bearing, with fan cooling tadenal 
Motors over 8 hp up to and including 25 hp, 1200 rpm 
are to be totally enclosed, anti-friction bearing, fan cooled. 
Where polyphase power is available, motors % hp and 
larger shall be polyphase. All integral horsepower a-c 
motors, frame 445 or smaller but not to exceed 75 hp 
except multispeed motors shall be for 220/440 volt, unless 
other voltage is specified. 


E 3.2.3 J.I.C. Standard: (In addition to E 3.2.2) The 
use of the following must have purchaser’s ap- 
proval in writing: 


Ring (flange) mounted motors either vertical 
or horizontal. 

Motors with machined end plates. 

Shaftless motors. 

Gear head motors. 

Double-shaft motors. 

Special shaft-length motors. 

Any motor not a complete NEMA frame. 

Totally enclosed motors in frame sizes differ- 
ent from the NEMA adopted standard fan- 
cooled frame size for a given rating. 

Motors that do not have performance and 
quality standards at least equal to those of 
NEMA 1940. 

All other than anti-friction bearing motors. 

Other than separate-base-mounted brakes. 

Multispeed motors. 

Short-time rated motors. 

Integral horsepower, polyphase, squirrel cage, 
induction motors that do not conform to 
NEMA classification designs A, B, C or D 
as defined in the NEMA Motor and Gen- 
erator Standards. 


3.3 Mounting of Motors 


3.3.1 Motors shall be mounted where they are ac- 


¢ cessible for maintenance and are protected from 
damage. 


3.3.2 The motor mounting arrangement must be such 

that all motor hold-down bolts can be easily 

removed and replaced and conduit boxes easily reached. 

Both bearings on sleeve bearing motors must be arranged 

for checking lubricant levels, and belts must be easily re- 
placeable. 


E 3.3.3 J.1C. Standard: (Instead of 3.3.2) When motors 
are mounted inside of industrial equipment, the 
motor compartments must be of sufficient size to accom- 
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odate a 60-cycle motor with terminal enclosure (original 
NEMA) one frame-size larger than the maximum frame 
size recommended by the industrial equipment builder for 
driving the equipment. The motor compartments must 
also be of such size that all motor hold-down bolts can be 
easily removed and replaced and terminal enclosure eas- 
ily reached. 


Both motor end-bearings on sleeve-bearing motors must 
be arranged for checking lubricant levels, and belts must 
be easily replaceable. Unless the motor compartment fol- 
lows these specifications, the motor must be mounted on 
the outside of the equipment and space provided for a 
motor one frame-size larger than the maximum horsepower 
recommended by the industrial equipment builder. 


3.3.4 Motor compartments must be clean and dry and 
adequately vented direct to the exterior of the 
machine tool and all openings must be of such height 
above the floor and be protected to such an extent that 
dirt, chips, etc. cannot enter at such times as the floor is 
swept or washed or the machine tool is cleaned. Unless 
other compartments meet the requirements of the motor 
compartment, there shall be no openings of any kind be- 
tween the motor compartment and any other compartment 
of the machine tool. If a conduit or pipe is run into the 
motor compartment from another compartment not meet- 
ing the motor compartment requirements, any clearance 
around the conduit or pipe must be sealed. 


3.3.5 All rigidly-coupled foot-mounted motors must 
be properly aligned and doweled in place. Mo- 
tor mounting plate must be of such dimensions that if 
height of motor from bottom of foot to center line of 
shaft is the maximum permitted by NEMA standard di- 
mensions, motor can be inserted without fitting. Flange- 
mounted motors need not be doweled if otherwise posi- 
tively held in alignment. 


3.4 Balance 


3.4.1 Static and dynamic balance and noise control 

shall be limited to elimination of machine trou- 

ble from these sources. Specially balanced motors must be 
so indicated on a nameplate. 


3.5 Motor Nameplates 


3.5.1 Whenever the motor nameplate is not visible, 

a plate with duplicate information shall be pro- 

vided where it can be readily seen. Nameplate shall not 
be removed from motor. 


4. WIRING 


4.0 Wiring on electronic contro] panels is not 
covered by the following standards ex- 
cept as specifically stated. 


4.1 Wiring Methods 


4.1.2 Wiring methods here set forth shall be used for 
voltages not exceeding 600 volts. 


Recommended Practice: It is recommended that 
all motor and control circuits on machine tools 
be given a high potential test after all wiring 
has been completed, in accordance with Ameri- 
can Standard for Industrial Control, C19.1, and 
American Standard for Rotating Electrical Ma- 
chinery, C50. 





4.1.3 Current-carrying capacities of conductors exter- 
nal to control panels as shown in the National 
Electrical Code shall not be exceeded. 
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E 4.1.4 J.1.C. Standard: (In addition to 4.1.8) Power 
wiring external to the control panel shall be 
large enough for the next larger horsepower size motor. 


4.1.5 Taped joints in power wiring shall be covered 
with oil resistant adhesive tape. 


4.1.6 Underwriters’ approved solderless connectors 
shall be used instead of solder-type lugs. 


4.1.7 All sharp edges, burrs, rough surfaces, or 

threads with which the insulation of the wire 

may come in contact shall be removed from conduit fit- 
tings, conduit raceways, or any other parts. 


4.1.8 Control wires shall run continuously from one 

piece of apparatus to another without any 

splice in conduit or junction boxes. Multiple control con- 

nections shall be made on terminal boards which shall 
be suitably enclosed. 


E 4.1.8 J.I.C. Standard: Same as 4.1.8 except that they 
apply to “all wires.” 


4.2 Type of Conductors 


4.2.1 All wiring shall have 600 volt insulation of 

Underwriters’-approved varnished cambric or of 

thermoplastic compound, except under the following con- 
ditions: 

(a) Where subject to oil, coolant, moisture or 
vapor, the use of thermoplastic compound 
insulation is required. 

(b) Where required by ambient conditions, 
other insulating material may be used. Spe- 
cial insulation shall be used for conductors 
flexed at temperatures below minus 10 C. 
(14 F). 


4.2.2 Insulation shall not be less than %« in. thick 
except where it is necessary to use non-metallic 
covered multiconductor flexible cable. 


4.2.3 For purposes of these standards, “thermoplastic 
compound insulation” is defined as oil-resisting, 
slow-burning synthetic material, such as polyvinyl com- 
pound covered by A.S.T.M. Standards D734-43 T, with 
a maximum operating temperature rating of 80 C (176 F) 
in air, and 60 C (140 F) in the presence of water, oil, 
or coolant, for a single conductor. 


4.2.4 All conductors subject to frequent movement 
shall have extra flexible stranding, with allow- 
ance of sufficient slack to avoid sharp flexing and strain. 


4.2.5 All wiring external to the control panel shall 
be stranded. 


Recommended Practice: Wiring on the control 
panel should be stranded. 


4.2.6 Power circuit and control conductors on or in 
machine tools shall not be smaller than No. 
14 A.W.G. except as follows: 


(a) Copper conductors in flexible, non-metallic 
covered, multiconductor control cable to 
continuously moving parts may be No. 16 
if all such conductors are insulated for the 
maximum voltage of any conductor in the 
cable. 


(b) Copper conductors in electronic and preci- 
sion devices, not smaller than No. 18 if in 
conduit, or than No. 20 if not in conduit 
may be used. 





4.3 Control Wiring 


4.3.1 The designation of “control circuits” means the 

circuits used for the operating control of the 

machine tool, as distinguished from the circuits used for 
power, such as circuits to motors. 


4.3.2 The control circuit shall be taken from a source 

on the load side of the main disconnect device, 

except when the purchaser approves the provision of a 

separate control circuit disconnect device, in which case 
the control circuit may be taken from the line side. 


4.3.3 Any solenoid requiring more than 2300 volt- 
amperes blocked in the rated maximum open 
position may be connected to the power circuit. (See 4.5.4) 


4.4 Identification of Wires 


4.4.1 Wires other than control panel wires shall be 
identified by marking with a number to corre- 
spond with the diagram. 


If a conductor color-coding scheme is used, it should be 
used throughout the installation and between devices on 
the control panel in accordance with the following table, 
with a legend on the wiring diagram explaining the 
scheme. Exception: Deviation from this scheme may be 
made in flexible multiconductor cable, and also on inter- 
nal wiring on individual devices purchased completely 
wired 

If a color coding scheme is used the recommended color 
coding scheme is as follows: 


(a) Line and load circuits, alter- 
nating or direct current .... Black or Gray 
(b) Alternating-current control 
circuits 
(c) Direct-current control 
circuits 
4.4.2 When the machine tool is so constructed that 
wiring must be disconnected for shipment, 
terminals and wires shall be marked. Markings shall be in 
accordance with American Standard Terminal Markings 
for Electrical Apparatus, C6.1. When the construction 
of the machine tool necessitates shipment or moving in 
sections, a marked terminal board in a suitable enclosure 
shall be provided at the sectional points. 


4.4.3 Wiring shall be so arranged that circuits may 
be checked at accessible locations, preferably 
at the control panel. 


4.5 Reduced-Voltage Control Circuits 


4.5.0 Where alternating-current low-voltage control 
circuits are requested by the purchaser or con- 
sidered necessary to the builder, the control voltage shall 
be nominal 115 volts,* obtained from a transformer with 
an isolated secondary winding, and the control circuit 
shall be protected by a fuse or an equivalent overcurrent 
protective device placed in the transformer secondary cir- 
cuit. (Approximately 95-volt, 50-cycle control circuits may 
be used where 60-cycle coils are used for both 50- and 
60-cycle devices.) 


Recommended ‘Practice: It is recommended 
that nominal 115-volt control be used on all al- 
ternating current powered machine tools, as fol- 


lows: 


(a) All operating coils of magnetic devices should 
be connected to one side of the control cir- 
cuit with provision for purchaser’s ground- 


* Transformers rated 220/440 volts on the primary and 110 volts (with a tap of 
92 volts) on the secondary are satisfactory. 
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ing of that side of the line at the control- 
circuit transformer. 

All contacts should be connected to the 
other side of the line except as follows: 
Overload relay contacts may be connected in 
the line having provision for grounding, if 
the conductors between such contacts and 
the coils of the magnetic devices do not ex- 
tend beyond the control enclosure. 

(b) The wiring diagram should show the loca- 
tion of the grounding connection with the 
notation: “To be grounded by purchaser if 
conditions permit.” 

(c) Where required for safety purposes, both 
sides of the line to operating coils may be 
broken by control] contacts. 


E 4.5.1 J.I.C. Standard: Paragraph 4.5.0 and the Rec- 
ommended Practice in 4.5.0 are mandatory. 


E 4.5.2 J.I.C. Standard: Additional control-transformer 

capacity of 100 volt-amperes over above cur- 
rent requirements, or a separate transformer, shall be pro- 
vided on contro] panels. The primary of such transformers 
shall be wound for dual 230-460 voltage, with a single 
isolated secondary of 115 volts. Transformers for use in 
motor starters shall have specifications as stated above 
except that the additional capacity of 100 volt-amperes 
need not be provided. 


4.5.3 Control voltages other than 115 volts may be 
used where sensitive instruments, electronic 
tubes, or similar devices are used in the circuit. 


4.5.4 NEMA Size 5, or larger, contactor, or any other 
magnetic device having an inrush (coil current 
measured with the magnet blocked in the rated maximum 
open position) exceeding 20 amp at 115 volts, may be 
energized through relays having the coils fed from the 
control circuit, the contactor or other magnetic device 
being energized from the line voltage. (See 4.3.3) 


4.5.4P (Presses only) For safety reasons it shall be per- 

missible to interrupt coil circuits having an in- 

rush in excess of 20 amp, but not greater than 30 amp, at 

115 volts directly by control contacts, provided they are 
designed for such service. 


4.6 Conduit and Raceways 


4.6.1 Except as modified in the following paragraphs, 

all machine tool wiring shall be totally enclosed 

in heavy wall conduit, conduit fittings, junction boxes, or 
sheet metal boxes. 


4.6.2 General-purpose flexible metal conduit may be 

used where necessary to employ flexible con- 

nections to pendant push button stations, provided the 

weight of the pendant station is supported by other means, 

and provided the use of liquid-tight flexible conduit is im- 
practicable. (See also 4.6.5) 


4.6.3 Liquid-tight flexible conduit and fittings shall 
be used for connections involving small or in- 
frequent movements. Such conduit shall consist of an oil- 
proof, liquid-tight jacket or lining in combination with a 
flexible metal reinforcing tubing. The fittings shall be of 
metal and shall not separate from the conduit under tests 
as prescribed by the Underwriters’ Laboratories for flexible 
conduit. The metal reinforcing tubing shall make good 
electrical contact with the fittings. Such conduit shall be 
so installed that liquids will tend to run off the surface in- 
stead of draining toward the fittings. 


4.6.4 Wiring connections to continuously moving 
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parts of a machine tool shall be of approved type oil-re- 
sisting, extra flexible, nonmetallic covered, multi-conductor 
cable; or liquid-tight flexible conduit, with extra-flexible 
conductors. 


4.6.5 Compartments or raceways within the column 
or base of a machine tool may be used to en- 
close conductors provided the compartment or raceway is 
isolated from coolant and oil reservoirs, is entirely en- 
closed, and conforms to the National Electrical Code. 
Conductors run in enclosed compartments and raceways 
within the base or column of a machine tool shall be 
secured and so arranged that they will not be subject to 
mechanical damage or abrasion. General-purpose flexible 
conduit may be used as additional protection in com- 
partments and raceways if fastened at each end to a junc- 
tion box. 


4.6.6 When wires are adjacent to moving parts, the 

construction and the conductor supporting 

means shall be such that there will be a space of at least 

one inch between any moving parts and the conductors 

under all conditions of operation, or barriers shall be pro- 
vided between the conductors and the moving parts. 


4.6.7 Junction boxes shall not have extra conduit 
knockouts, and shall be provided with gasketed 
covers. All junction boxes must be oil and splash proof. 


4.6.8 All conduits shall be securely held in place and 

supported at each end. Where threadless fittings 

must be used due to difficulty in assembly, conduit must 

be so fastened to the machine that it cannot be accidentally 
pulled out of the fitting. 


4.6.9 (A) Armored cable shall not be used. 


(B) Conduit from non-vapor-tight enclosures to 
vapor-tight enclosures shall be properly sealed by the use 
of fittings designed for the purpose, but in no case should 
it be done in motor terminal boxes. 


E 4.6.10 J.I.C. Standard: Unless structural difficulties 
prevent, fittings shall be threaded and shall have 
strength comparable to that of the conduit. 


Se Rie ceerseenseneeneemenetene 
5.1 Stationary Equipment 


5.1.1 All control cabinets, motors, metal conduits, and 

control stations and other devices where there 

is a possibility of contact with current-carrying parts shall 

be grounded. Grounding by attaching the device to the 

machine tool with bolts or other approved means shall be 

considered satisfactory if all paint and dirt are removed 
from joint surfaces. 


5.1.2 Where the magnetic control panel or other de- 
vices are not mounted on the machine tool, they 
should be grounded by the purchaser. 


5.1.3 Exposed grounded control circuits may be used 

where the low voltage does not exceed 30 volts, 

and where the low voltage is insulated from the power 

supply by a two-winding transformer circuit. A complete 

description of the circuit and the reason for its application 

must be presented to, and permission obtained from the 
purchaser in writing before such circuit is used. 


5.2 Portable and Pendant Equipment 


5.2.1 All portable accessories or pendant stations shall 
be grounded to the machine tool so as to pre- 
vent injury to personnel. 
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5.2.2 The size of the grounding conductor shall be as 
given in the following table as taken from the 
National Electrical Code, paragraph 2595: 


Capacity of automatic 
overcurrent protective 


device in circuit ahead Copper Conduit or pipe 
of equipment conduit, etc. wire nominal diameter, in. 
not exceeding: (amp) No. 





* Use only in multi-conductor cable. 


5.2.3 The grounding conductor for the portable or the 
pendant equipment shall be included as one of 
the conductors of a multiconductor cable. 


6. ELECTRICAL ACCESSORIES 
AND DEVICES. 


6.1 Connections to Accessories 





6.1.1 Where an auxiliary device must be removed un- 

der certain operating conditions, it may be con- 

nected through a polarized plug and receptacle, provided 

a ground connection is used. In lieu of plug and recep- 

tacle, connections may be made to a terminal board in a 

junction box provided for the purpose. Purchaser shall 
specify maximum permissible voltage for plugs. 


6.1.3 Plugs and receptacles shall be of locking type 

to prevent accidental disconnections and of a 

type approved for the voltage applied. They shall be pro- 

vided with gaskets to prevent entrance of oil or moisture 

when in operating position and means should be provided 

to effectively seal the receptacle whenever the plug is re- 
moved. 


6.2 Marking of Devices (See also 2.8.5) 


6.2.1 All control and power units shown on the wiring 
diagram shall be plainly and permanently 
marked with the same identification marks shown on the 
wiring diagram. Each limit switch or other accessory shall 
be marked with its number as shown on the diagram or 
its position on the machine tool shall be shown on a 
diagram furnished for the express purpose of locating elec- 
trical parts. Identification markings must not be on the 
covers of limit switches. 


6.2.2 Where electrical equipment is removed from its 
original enclosure or where equipment is so 
placed that the manufacturer’s identification plate is not 
readily visible, a duplicate identification plate giving the 
identical information as the original plate shall be perma- 
nently attached to the machine tool or enclosure and prop- 
erly identify the items it describes. Identification plates 
must not be removed from electrical equipment. 


For a discussion of the significant revisions in 
and additions to the above standards, submitted 


by the several members of the Electrical Standards 


Committee of the National Machine Tool Builders 
TURN TO THE NEXT PAGE 


Association, 





Revisions Clarify Electrical Standards 


Section-by-section comments of the several members of the 
NMTBA Electrical Standards Committee on the important 
changes effected since the previous revision in 1945. 


Chairman Reviews Overall Objectives 


W. B. WIGTON 
Chief Electrical Engineer, Giddings & Lewis Machine 
Tool Company 


Revision of the Machine Tool Electrical Standards, 
proposed on April 26, 1950, has now been submitted to 
the member companies of the National Machine Tool 
Builders Association, and approval received by the re- 
quired number of companies. These approved Stand- 
ards, published in this issue of ELEcTRICAL MANUFAC- 
TURING, are therefore the up to date Machine Tool 
Electrical Standards. 

Revisions have been made to the previous Standards, 
dated September 1945, to clarify the intent of the 
various provisions where ambiguous ; to provide excep- 
tions required on certain types of machine tools; to 
bring them up to date with technological changes oc- 
curring since 1945; and to broaden the common base 
between these Machine Tool Electrical Standards of 
the National Machine Tool Builders’ Association and 
the corresponding J.I.C. Electrical Standards for In- 
dustrial Equipment. These revised Machine Tool Elec- 
trical Standards are being submitted to the American 
Standards Association, and upon approval will become 
an American Standard, superseding ASA C74-1942. 

The Machine Tool Electrical Standards are drawn up 
by the NMTBA Electrical Standards Committee which 
includes at present seven electrical engineers chosen 
from member companies to represent all the various 
types of machine tools manufactured. These engineers 
use their combined broad experience to develop Stand- 
ards that apply to the entire machine tool industry in 
order that ultimate machine tool users may be provided 
with the best electrical equipment, materials, and appli- 
cation of both which can economically be justified for 
safety, reliability, price, and delivery. 

The mass production industry, consisting mostly of 
automotive manufacturers, feels that their operations 
require standards more closely tailored to their own 
industry, so their Joint Industry Conference has ampli- 
fied and extended the NMTBA Standards by additional 
provisions which are included and identified by the term 
“J.1.C. Standard.” In working out these provisions, the 
NMTBA Electrical Committee has served only as con- 
sultant to the Joint Industry Conference. The two 
committees are entirely independent, neither having 
authority over the other. The J.I.C. provisions are in- 
cluded in the NMTBA Electrical Standards for con- 
venience. 
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The Electrical Committee has freely drawn upon the 
knowledge and experience of many engineers outside its 
own roster—past committee members, machine tool 
users, code authorities, NEMA, ASA, electrical manu- 
facturers, to mention only a few. Their time and effort 
has helped improve the NMTBA Electrical Standards, 
thus giving the machine tool industry a better guidepost 
to electrification. 

In this presentation no attempt is made to go into 
each item in detail, particularly with reference to 
wording, but emphasis is placed on what the standards 
intend to convey. The committee gave the apparently 
controversial items considerable thought, taking into 
consideration such items as: machine tools sold from 
stock versus custom-built machines; machines of rela- 
tively small physical dimensions with simple control cir- 
cuits, as compared with the larger machines with ex- 
tensive and complicated control ; and the problems of the 
suppliers of electrical equipment. The problems of the 
small manufacturer, as well as those who have but a 
small percentage of their output affected by the Joint 
Industry trade were also considered. The Electrical 
Standards represent the consensus of opinion of the 
committee, after taking all these items under considera- 
tion, as well as many other more minor related 
conditions. 


Foreword and General Sections 


KENNETH REXFORD 
Electrical Engineer, Hydraulic Press Mfg. Company 


In reviewing the “Foreword” and Sections 0.1 to 1.9 
inclusive of the Machine Tool Electrical Standards with 
the Joint Industry Conference Standards, for the most 
part only those items on which the two groups depart 
in text will be discussed. For brevity the latter will be 
referred to as the Electrical Standards and the former 
as the J.I.C. Standards. 
As in the 1945 Electrical Standards, the Foreword 
classifies the provisions of the Standard into these 
groups: 
(a) Minimum requirements for which the word 
“shall” is used. 

(b) Recommended requirements for which the word 
“should” is used. 

(c) Distinctive provisions of the J.I.C. Standards, 
preceded by the letter “E”. 

By their dual nature, these Electrical Standards 
present to the purchaser of machine tools the recom- 
mendation that type of electrical installation be speci- 
fied in a request for quotation, as well as in the order. 
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It also makes provision for the machine tool builder 
to take exception to specific parts of the standards with 
instructions for the manner in which this is carried out. 
It should be noted, however, that in the J.I.C. Stand- 
ards, such exceptions can be taken only with the 
purchaser’s approval. Sections 0.2 and E 0.2 show 
how the two sets of standards can be differentiated 
on the purchaser’s order. 

At first glance it would appear that Sections 0.4 
and E 0.4 are widely at variance. Actually it will be 
found that there are few basic differences. For ex- 
ample, note that 0.4 (a) is covered by E 1.1.1; likewise 
0.4 (b) is covered in part by E 1.2.1. However, under 
E 1.2.1 a reference is made back to include provision 
under E 0.4. Specifically there are three provisions 
under the J.I.C. Standards at this point which are not 
included in the Electrical Standards: E 0.4 (a) 2— 
Electrical Stock List, E 0.4 (b), and E 0.4 (c). The 
electrical stock list is to be supplied when requested 
by purchaser. A description of “Electrical Stock List” 
is given under J.I.C. Item E 1.5.1. In the opinion of 
the Electrical Standards Committee and advisors this 
requirement in many cases will prevent serious problems 
from arising, both for the machine tool builders and the 
suppliers of electrical equipment. 

The J.I.C. Standards also include a detailed descrip- 
tion of E 0.4 (a) 3—Sequence of Operations under a 
separate item, E 1.6.1; likewise E 0.4 (a) 4—Electrical 
Layout is given special treatment under E 1.7.1. 

E 0.4 (b) requires that the provisions of the pre- 
ceding paragraph be done before the electrical equip- 
ment is installed. Under E 0.4 (c) the requirement that 
one vandyke or equal be supplied with two prints of the 
final diagram is covered in essence by 0.4 (b), and the 
first two sentences of 0.4 (c) in the Electrical Standards 
and, therefore, may be cross-referenced for convenience. 

Two phrases should be noted with respect to E 0.4: 
“when requested” and “shall submit for purchasers 
approval.” Both of these should be kept in mind while 
weighing the relative importance of the provisions of 
E 0.4 (a). 

Following the J.I.C. Standard E 1.2.1 there has been 
added E 1.2.2 which is not covered in the Electrical 
Standards. It deals with the proportions of sheet 
dimensions and states that where practicable, the wiring 
diagram, elementary diagram, stock list and sequence 
of operations should be on the same sheet. Also that 
the size of sheet should be such as to render all informa- 
tion clearly legible. Apart from the designation that all 
sheets be 814 x 11 in. or whole multiples thereof, it is 
apparent that the balance is left up to the supplier to 
determine for his particular job what is practicable and 
legible in the presentation of requested information. 

Paragraph E 1.2.3 can be cross-indexed with 0.4 (c). 
Paragraph 1.4.1 has the same coverage as 0.4 (a) with 
added reference to the electronic diagram and a more 
detailed description of the nature of the diagram. 


Control Circuits and Enclosures 


J. J. JAEGER 
Research Engineer, Pratt & Whitney Div., Niles-Bement-Pond Co. 


Virtually every revision in the control groups, Sec- 
tions 2.1 to 2.5.9, was an editorial change to clarify the 
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intent of these paragraphs. There is one change in the 
J.1.C. Standard 2.1.2 which should be noted; “motor 
starters” has been preceded by “magnetic” to empha- 
size the desire for not less than Size 1 in magnetic 
equipment. Paragraph 2.2.1 on disconnects remains as 
it was in the 1945 Standards except for the limiting 
rating of 2 hp, rather than the % hp listed in the J.I.C. 
Standard. 

A sentence in the “Recommended Practice” for the 
interlocking of enclosures with the handle of the dis- 
connecting device has been added by the J.I.C. group, 
calling for the handles to be grouped and located be- 
tween 3 and 7 ft from the operating floor. This was 
incorporated in our standards for purposes of unifica- 
tion. There is no intent at this point to be contradictory 
to the deliberate omission of the 2-ft minimum rule 
which J.1.C. has still written into their standards in 
E 2.6.2. The 3 to 7 ft requirement was left in only 
to be consistent with the J.I.C. requirements for 
larger cabinets. J.I.C. makes that “Recommended 
Practice” mandatory. That has been in previous 
issues of both the Machine Tool Builders and the J.I.C. 
Standards. 

Paragraphs 2.3.1 to 2.3.4 on protection are of the same 
intent as the earlier standard with no change except for 
editorial revision. Paragraph 2.3.4 has been deleted 
from J.I.C. Standards for clarification of some misinter- 
pretations that may have occurred in the past. It re- 
mains in the Machine Tool Electrical Standards to 
define how line voltage shall be applied to control. It 
is deleted from the J.I.C. Standards which do not per- 
mjt any line voltage control. However, in paragraph 
E 2.3.5 which follows, where 115-volt single-phase line 
voltage is applied to the machine, a fused disconnect 
shall be included. This is the only place where a dis- 
connect is called for, and it is not in the Machine Tool 
Standards. 

The two paragraphs on motor branch circuit protec- 
tion, 2.4.1 and 2.4.2, remain unchanged from the earlier 
standard. 

Under 2.5 on control panel enclosures and compart- 
ments, a substantial editorial change has been made. 
Confusion had resulted from the indiscriminate use of 
“compartments” and “enclosures” in both standards. 
An attempt has been made to clearly define an en- 
closure and a compartment as two separate items: an 
enclosure of sheet metal exterior to the machine; a 
compartment as a space within the base or frame of the 
machine. 

The remaining paragraphs of Section 2.5 have been 
rewritten to make clear these distinctions between com- 
partments and enclosures. In addition, the complete 
definition of the NEMA Type 12 cabinet and the Type 
12 enclosure has been included in the standards, since 
it defines those enclosures which machine tool builders 
should design for multiple control units, and also applies 
to machines for J.I.C. applications. 

The statements on the hinging of doors and their 
fastenings have been somewhat clarified by a modifica- 
tion of wording and replacement of the paragraph 
within the sections, but no change of the meaning has 
been made. 

At meetings with the J.I.C. group there was consid- 
erable discussion on Section 2.5.9 on the condition of 
exposed terminals within compartments or portions of 
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a machine where adjustments may be made. This sec- 
tion is listed as a recommended practice, but may be 
made mandatory in the J.I.C. Standard. We did not 
feel we could make it mandatory in our standards, since 
equipment manufacturers do not build to completely 
satisfy these needs. 


Centrol and Panel Mounting 


W. E. HAPPEL 
Assistant Chief Engineer, Landis Tool Company 


The Machine Tool Electrical Standards do not estab- 
lish a specification covering control panel mounting. 
This is not an oversight. It is the unanimous opinion of 
the committee that the builder’s prerogative to design 
according to the dictates of his own experience and 
markets must not be infringed. Accordingly paragraph 
2.6.1 is drafted to establish certain general practices 
while avoiding definite specifications. 

The question of what does or does not constitute good 
design is subject to wide divergence of opinion. Con- 
sideration of these factors led to the insertion of the 
sub-paragraphs designated as “Recommended Prac- 
tice.” Careful review of these paragraphs will dis- 


close nothing of an impractical nature insofar as the 
design of most machine tools is concerned. 

Paragraph E 2.6.2 is the J.I.C. Standard covering 
control enclosure and control compartment height from 
the floor. It establishes a 2-ft specification. While this 
limitation unquestionably poses very serious problems 
for a great many builders, much ill-advised criticism 


has been voiced. The drafters of the J.I.C. Standards 
fully understand the implication of the specification on 
machine tool design. Likewise they are eminently 
qualified to interpret the peculiar requirements of the 
mass production industries. Because there is appar- 
ently a general lack of knowledge of the factors which 
influence the adoption of the 2-ft specification, a brief 
summary follows: 


(a) Long experience indicated 2 ft as the minimum 
elevation conducive to elimination of physical 
damage to cabinets and compartment doors by 
negligent and unthinking industrial truck oper- 
ators. 

This height affords adequate protection from the 
corrosive effect of splashing or pressurized floor 
cleaning compounds. 

Elevation of control cabinets and compartments 
has been promoted by labor organizations for 
many years in the interest of improved mainte- 
nance working conditions. 

Because machines are frequently in very close 
proximity to each other, a door near the floor is 
often unopenable, and access to control virtually 
impossible. 

(e) Elevated enclosures and compartments are less 
subject to the seepage of oil, coolant and chips. 

(£) Increased convenience for service of an elevated 
panel over a floor-line mounting contributes to 
less down time. 


As the J.1.C. Standards become better understood 
the prejudice against the 2-ft limitation will undoubtedly 
decrease. The influence of this specification on a partic- 
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ular design will be governed by the extent of its market 
covered by the standards. 

Paragraphs 2.6.4 and E 2.6.4 differ in that the former 
permits the use of solenoids in oil and the latter prohibits 
the “submergence” of solenoids in oil. The Machine 
Tool Standards recognize the practice of submerging 
solenoids in oil for two well founded reasons: oil aids 
in conducting heat from the coil to radiating surfaces; 
and the dash-pot effect of oil serves as an efficient me- 
dium for reducing the hammer blow of the armature. A 
well-insulated solenoid coil is not harmed by sub- 
mergence in reasonably clean oil. 

The term ‘“‘submerge” warrants interpretation by the 
J.1.C. Taken literally, a solenoid could be mounted 
or suspended in oil provided it is not actually sub- 
merged or perhaps if the mounting bolts and linkage are 
fully exposed. This may be the intent of the standards 
in order to eliminate “hidden” solenoids and to avoid 
draining reservoirs to gain access for servicing. 

Paragraph 2.7.5 requires that “access” shal! be pro- 
vided for rear connections to a panel. A door giving 
access to the rear of a back connected panel need not 
be supplied ; a cover plate securely fastened will fulfill 
the intent of the standard. It is recognized that space 
is not always available to permit opening a swinging 
door. Paragraph E 2.7.5 requires either doors or a 
swingout panel for back-connected switch gear, because 
experience has shown that loose cover plates are often 
removed and not replaced. 


Motor Standards and Mounting 


R. T. FENN 
Electrical Engineer, Bryant Chucking Grinder Company 


In Section 3 on Motors, paragraph 3.2.1 has been re- 
vised as regards the dual voltage specification to include 
open motors up to and including 100 hp. In J.I.C. 
Standard E 3.2.2, motors up to 3 hp, instead of 1% hp 
1800 rpm, may be non-ventilated. The use of polyphase 
motors % hp and larger is now mandatory where poly- 
phase power is available. In J.I.C. Standard E 3.2.3, 
the designation “any motor not a complete NEMA 
frame of 1940” has been changed by deleting the words 
“of 1940.” 

The designation “totally enclosed motors in frame 
sizes different from the NEMA adopted standard fan 
cooled frame size for a given rating” has been added. 
The designation “motors other than original NEMA 
frames and horsepower ratings of 1940” has been 
changed to “motors that do not have performance and 
quality standards at least equal to those of NEMA 
1940.” The designation “integral horsepower, polyphase 
squirrel cage, induction motors that do not conform to 
NEMA classification designs A, B, C, or D as defined in 
the NEMA Motor and Generator Standards” has also 
been added. 

One additional requirement has been made in para- 
graph 3.3.5, as follows: “Motor mounting plate must be 
of such dimensions that if height of motor from bottom 
of foot to center line of shaft is the maximum permitted 
by NEMA standard dimensions, motor can be inserted 
without fitting.” 

(Continued on page 186) 


ELECTRICAL MANUFACTURING 








yt 
ll 


-— oo & 7 


Or OO Per rT FF Oo 


eee 








Practical factors in 


Applying organic finishes 





It isn’t enough just to select and specify a finish. The design engineer 


should have enough basic knowledge of paint and varnish technology, of 


quality control methods, of application techniques, and — not the least 


— of shop problems to see a coating job through from beginning to end. 


DR. MAX KRONSTEIN 


Research Associate, Adjunct Associate Professor 
College of Engineering, New York University 


HIS DISCUSSION is concerned with the selec- 

tion and application of organic coatings other 

than those classified as insulating varnishes. (1)* 
In other words, with coatings primarily applied (1) 
as decorative finishes, or (2) for protective purposes 
(such as coatings to resist corrosion), or (3) for deco- 
rative and protective purposes combined. 

Relatively a short time ago, organic coatings were 
simply clear oleoresinous compounds, shellac solutions, 
or various combinations of such compounds and solu- 
tions with white or colored pigments. They were either 
of the air-drying or heat-curing (baking) type. It was 
then rather an easy matter for a design engineer to 
select a coating for his product—easy, largely because 
of a limited selection. 

Sut paralleling the advance of product design to new 
areas of accomplishment, has been the rapid develop- 
ment by chemists and chemical engineers of a multitude 
of new coatings and pretreatment compounds, as well as 
of new principles and methods for their successful ap- 
plication. The task of selecting the best available coat- 
ing and application to meet a particular set of design re- 
quirements now becomes a much more exacting respon- 
sibility for the product design engineer than in the past. 
The importance of the coating is underscored by the 
fact that many types of electrically operated products 
have today reached such a state of design perfection in 
respect to components and structural and insulating ma- 
terials that often the most critical element is failure 
caused by lack of proper external coating protection. A 
typical example is the modern enclosed oil transformer. 

A basic question not usually mentioned in articles 
dealing with organic coatings, is this: Do we actually 
need a protective or decorative coating for the product 





“Italic numerals in parentheses apply to references at end of article. 
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design in hand? This is a valid consideration, since cer- 
tain working materials do not require coatings, and a 
design may frequently benefit when such materials are 
specified. For example, plastics housings that need no 
finish can be used, particularly for the smaller prod- 
ucts; or—if a decorative finish is not essential—a suit- 
able metal housing can often be used with no more 
than a chemical surface treatment to provide satisfac- 
tory life for the operating and exposure conditions 
involved. 

Too often the added cost of a really suitable coating 
application is overlooked. as a collateral factor in the 
housing or casing selection, but once a decision has 
been made to use a coating, it is necessary to give full 
attention to the problems faced in a successful appli- 
cation. It is still a wide-spread idea among design en- 
gineers that when a product is ready for coating the 
engineer’s troubles are over. Yet, in fact, careless 
operations in this last step of production can spoil all 
the previous efforts to select the best coating and appli- 
cation method. A consistent “follow through” is im- 
perative. 

Organic coatings for insulation protection. These 
are sometimes described as pigmented insulating var- 
nishes. Since they are mostly used over previously in- 
sulated units to increase mechanical strength and mois- 
ture resistance, and to provide a seal against dust and 
chemical vapors, they properly belong in this report. 
Naturally, their electrical insulating properties are also 
an essential factor, and must be considered in the se- 
lection. 

Two initial reports of an interesting survey now 
underway by the Technical Committee of the New 
York Paint and Varnish Production Club are concerned 
with dielectric studies of pigmented, air-drying lac- 
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quers. (2) Purpose of these studies is to try and 
establish a relationship between various degrees of pig- 
mentation and the dielectric strength at different hu- 
midities. 

The pigmented insulation coatings tested have a cel- 
lulose lacquer binder containing 25.6 per cent solids. 
Inconel test panels are used. Electrode size is of 0.25 
in. diam. Tests were made at 50 per cent and 90 per 
cent R. H. at 78 F. Film thickness was between 1.5 and 
2.1 mil. Test results were calculated to volts per mil 
thickness. Results indicated that generally the pig- 
mented films varied in dielectric strength from the 
clear lacquer films and that the difference was even 
greater as the pigment content was increased. Also a 
considerable difference was found between the various 
degrees and types of pigmentation, especially at the 
higher humidity (90 per cent R. H.). These results 
show that selection of the most effective coating re- 
quires not only a general knowledge of the type of 
binder material, but also a careful selection of the spe- 
cific pigmentation used in the compound. 

Practical importance of the effect of humidity is, of 
course, apparent when such coatings are applied to 
increase the protection of motor insulation in such hu- 
midity-exposed machines as steel-mill motors or wash- 
ing-machine motors, to cite two rather diverse ex- 
amples. Here, a low humidity resistance must neces- 
sarily impair the value of the coating. 

Mechanical characteristics are of equal importance 
when these coatings are used on machinery exposed to 
shock, like electric trolley-car motors. Brittleness of the 
coating will here cause failure. Oil resistance is another 
important factor where, for example, the surface coat- 
ing of a machine is exposed to mineral oils. A still fur- 
ther consideration is the possible effect of the solvents 
in the coating on the primary impregnated insulation 
varnish. This has to be particularly watched when the 
coating is air-dried and the solvents have been partially 
retained even temporarily. 

Organic coatings for decorative purposes. It is well 
established that any end product designed for the com- 
mercial market must attract and satisfy the customer 
appearance-wise. This is as true of industrial equip- 
ment, laboratory instruments, business machines and 
other products as it is of household appliances. The 
industrial consumer—no less than the housewife—will 
prefer a machine or instrument that will satisfy the 
pride of ownership, that is not marred by a “cheap” 
appearance. The engineer who has completed the de- 
velopment of an effective and reliable product design 
should not overlook this factor. 


Factor of Service Life 


This same consideration requires not only that the 
finish be esthetically pleasing to the buyer at the time 
of purchase, but that the decorative effect should be 
maintained throughout the service life of the product 
itself. It is not enough, for example, to produce a 
well-designed, efficiently operating washing machine 
and to apply a good-looking finish. It is also necessary 
that this appearance be maintained under normal oper- 
ating conditions to which such machines are subjected. 

The finish must not deteriorate in moist basements, 
or when over-exposed to hot alkali washing fluids that 
may run off and leave a corroding concentration on 
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the surface. The adhesion of the coating must be great 
enough so the finish does not break off should the door 
of the machine be carelessly slammed or should the 
machine be accidentally hit. A fracture of this type 
impairs not only the decorative value, but leaves the 
way open for entrance of rust-causing agents. 

Instruments, appliances and machines with built-in 
motors operating at short-time elevated temperatures 
provide another example. It is desirable in such appli- 
cations that the housing of the product should not 
show any permanent discoloration in the area next to 
the motor. This can be provided, of course, in the de- 
sign by leaving enough air space between the motor 
and housing, or by selecting dark colors which will not 
show such local discoloration easily, or, if light-colored 
coating materials have to be used, by testing carefully 
for this particular discoloration or “yellowing” effect. 
Although such change in appearance would not destroy 
the protective value of the coating system, or influence 
the life of the product, it would seriously affect the 
appearance value. 

Actually, the application of a primarily decorative 
coating may impose the necessity for greater safeguards 
than needed in the application of a paint system where 
protection factors take precedence over the decorative. 
It is obvious that when decorative considerations are 
stressed there is danger that some necessary selection 
precautions may be overlooked. 


“Paint System” Defined 


The term “paint system” means that each coating 
application requires a whole group of operations in the 
hand of the responsible engineer. This begins with the 
preparation of the bare surface by means of cleaning 
operations and with a systematic building up of the 
final coating result. (This part of the problem will be 
discussed later. ) 

In the selection of a finish the engineer must be fully 
familiar with the application facilities in his own plant. 
He must know, for example, if a part of a particular 
size, configuration and weight can be handled with his 
production equipment with the same facility as other 
parts already being handled. He must ascertain if he 
has to apply forced cure (baking, infra-red, etc.) and, 
if so, whether he has the necessary equipment, or 
whether it is feasible to make the attempt to produce 
the required coating results without such equipment. 

Protective aims of organic coatings. More serious is 
the problem of the selection of suitable organic coatings 
for the actual protection of the life of the end product. 
The most successful design would be without value if, 
for example, corrosion would create failures at points 
of severe exposure. The costs of repairs or replace- 
ments—particularly in industrial equipment—are very 
high compared to the initial costs of a suitable surface 
preparation, and the selection and application of the 
best available coating materials. It is just as irresponsi- 
ble to overlook the problem of coatings as it would be 
to incorporate faulty components or materials or oper- 
ating principles in the product itself. 

Preparing the surface for the coating application. 
Generally it can be asumed that no surface comes from 
production ready for direct application of coating. 
There is usually some oil or grease from the working 
machinery, or perspiration spots from the hands of the 
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Primary Classification of Coating Compounds 


A. Clear Varnishes and Lacquers 
(Films primarily* formed as residues as volatile solvents 
evaporate during drying. Suitable resins and plastizicers 
can modify the basic compound.) 


1. Solutions of resinous materials in volatile solvents such 
as (a) natural resin and gum solutions, e.g., a shellac 
alcohol solution; (b) air drying or quick-drying synthetic 
resinous compounds in alcoho] solution, in petroleum and 
coal-tar solvents, or in synthetic ester and ketone solvents. 

2. Cellulose esters (nitrocellulose, cellulose acetate or bu- 
tyrate, or other esters) and cellulose ethers (such as 
ethyl cellulose) in solvent combinations of esters and 
ketones with alcohols, and coal-tar solvents. 

3. Bituminous coatings: (a) petroleum-asphalt solutions 
based on straight-run asphalts or on blown asphalts, 
and also in emulsion form; (b) coal-tar compounds in 
coal-tar solvents. 

B. Clear Varnishes and Lacquers 

(Films formed by chemical reaction.) 





1. Coatings based on thermosetting oleoresinous compounds: 
drying oils and their combinations with natural and syn- 
thetic resins or natural asphalt. 

2. Coatings based on synthetic resinous thermosetting com- 
pounds: (a) alkyd resins and their combinations with 
drying oils; (b) combinations of alkyd compounds with 
urea-formaldehyde and melamine-formaldehyde resins, 
also styrene modifications (styrenated alkyds); (c) the 
extensive group of phenol-formaldehyde resins and their 
modifications; and (d) organo-silicone resins. 

C. Pigmented Coatings (Paints and Enamels): 
Combinations of any of the substances listed under A 
above with practically insoluble pigments. 


Typical white pigments include zinc oxides, zinc sulfides, 
lithopones, titanium dioxide. Natural color pigments include 
iron oxides and the ochers among others. Synthetic color 
pigments include synthetic iron oxides; ultramarine blue; 
prussian blue; chrome yellows and greens; zinc, antimony 
and lead chromates or oxides. Carbon-based blacks include 
carbon black and lampblack. 


*In some types of resins, e.g., the vinyls, a modified chemical reaction 
also takes place. 





workers. Metal parts have surface irregularities and 
local rust or other oxide formations which would inter- 
fere with the adherence and the uniformity of the coat- 
ing system. Motor assemblies might have moisture con- 
densations which should not be locked in by an im- 
mediate application of a pigmented insulating topcoat. 
Porous surfaces, such as wood, have to be prefilled be- 
tore application of a coating. 

Some of these problems can be lightened by prelimi- 
nary precaution taken in the earlier stages of produc- 
tion. For instance, local rust formation on iron and 
steel units can be controlled by an early application of 
shop coats or other means of temporary protection, 
thereby limiting the early formation of rust during the 
frequently lengthy period of production and assembly. 
This refers especially to large units. Particular care 
is necessary in the preparation of steel surfaces for a 
durable coating system. A very interesting review of 
the factors to be considered has recently been presented 
by the Surface Preparation Committee (TP—6G) of 
the National Association of Corrosion Engineers under 
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the title “Recommended Practices for Surface Prep- 
aration of Steel.” (3) 

In selecting the most suitable surface preparation, 
the size of the unit being coated, the type of metal or 
other surface material and its thickness must be con- 
sidered. Small instrument cases, like those used over 
electric meter equipment, will have to be surface- 
cleaned, degreased, and then phosphate-treated. The 
big units, like generators or transformer tanks, can 
better be sand- or grit-blasted. In all cases, a clean, 
grease-free, rust-free surface of generally uniform sur- 
face profile should be prepared. And in doing so, the 
engineer, if not fully experienced in these procedures, 
should follow such instructions or suggestions as have 
been made available by industry groups. 

The coating process begins. Immediately after a sur- 
face has been especially prepared for coating, it should 
be protected against new rust formation or deposits of 
dirt and other foreign matter. This means that the 
coating process itself should follow the pretreatment 
immediately, or—in the case of larger units which re- 
quire a longer period of installation work before the 
application of the final coating system—a primer coat 
should be applied immediately. For this purpose, vari- 
ous primers are available, such as the traditional and 
very effective red lead primers, the zinc chromate prim- 
ers, or a more recently developed quick-drying “Wash- 
Primer.”* This is a pigmented vinyl-resin solution, in 
fact a vinyl-butyral resin solution, which, before ap- 
plication, is combined with a phosphoric acid-buty] 
alcohol solution. This material is expected to combine 
some kind of phosphating pretreatment effect with a 
simultaneous primer-coat application. (Phosphating 
and other methods of pretreatment have been previ- 
ously reviewed in this publication.) (4) 

Compatibility of Coatings 

Care should be taken that the primer material used 
is compatible with the final coating material. An ex- 
ample of noncompatibility is the use of red lead primer 
with black (bituminous) coatings on electrical equip- 
ment that may come into contact with water. Here the 
usual red lead primer is not advisable since it hardens 
but very slowly and would swell under the action of 
the strong coal-tar solvents in the coating. This swell- 
ing effect would naturally crack the black topcoat. The 
problem here can be solved by using a thin precoat of 
the bituminous coating itself as a temporary protective 
primer. 

What type of primer sould be selected will depend 
in each case on the kind and size of unit to be coated, 
on the type of material which will be used as the top- 
coat system and on the method used to cure the coat- 
ing. Our washing machine again provides an example: 
The machine will usually come out of production with 
smooth metal surface and will finally receive a topcoat 
of the baking enamel type. It requires a white primer 
coat that will adhere suitably to the base metal surface 
(usually after a phosphate pretreatment) ; that will pro- 
vide a smooth surface of itself; and that will finally 
combine well with the application of the white glossy 
baking enamel. No ordinary primer will be suitable 
for this application. Special “first-coat” or primer-coat 
materials are usually supplied by the producers of the 


* Trade name of the Bakelite Division, Union Carbide & Carbon Corp. 
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topcoat enamels to provide the necessary compatibility. 

A meter box is another example. This will be coated 
immediately after its cleaning and phosphate treatment, 
and very often will not require any of the special prim- 
ers. It will be sufficient to apply directly one or two 
coats of the baking finish, or sometimes lacquers are 
used. On the other hand, where heavy equipment, such 
as generators or large motors, have to be coated and 
the service use may involve exposure to atmospheric 
changes, the primer would be selected from red lead 
or zinc chromate (care being taken not to follow red 
lead primers too quickly with bituminous coatings for 
reasons already noted ). 

Methoas of coating applications. For small parts of 
simple shapes, the most common way of application is 
by dipping. A great number of different devices have 
been developed to allow the dipping of small parts in 
a continuous process, sometimes even in direct succes- 
sion to the cleaning and pretreatment procedures. For 
larger units of irregular shape, brush application is still 
being used, especially with coating materials of rela- 
tively high viscosity. For many purposes it still re- 
mains a highly satisfactory method. But in most other 
instances the spray method is now in use. And it is 
so generally known, that it is hardly necessary to de- 
scribe it here in detail. It has in recent years been fur- 
ther improved by applying it in an electrostatic system, 
as it has been developed by Ransburg Electro Coating 
Corp. 

This system has the outstanding advantage of pro- 
ducing coatings of great uniformity and of eliminating 
the underside ridge and drop formation at the lower 
edges of coated parts. The electrostatic technique can 
even be combined with the dipping process for disper- 
sion of the “sagging” formation caused by “run off” or 
drainage of the coating. On the other hand, the costs 
of an electrostatic installation do not always make its 
use economically feasible. 

There are again instances where the normal spray 
methods cannot be used because of the shape of the 
actual workpiece or part. Here quite often the “flow- 
coat” method is applied. (5) In this system, special 
equipment has been developed which, briefly, allows 
the coating to flow under constant pressure to the sur- 
face being finished, and also allows the flow nozzle to 
be brought effectively in contact with various points 
on the surface of even intricately shaped parts. 
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Distribution transformer tanks emerging from infra-red 
dryer after application of a primer coat at Westinghouse 
Transformer Division plant, Sharon, Pa. This completes 
first step in the Westinghouse new three-coat “Coastal 
Finish” system developed particularly for apparatus ex- 
posed to corrosive seacoast and industrial atmospheres. 
First coat combines a suitable vehicle primarily with zine 
chromate and iron oxide as pigments; latter acts to re- 
duce brittleness of paint film. Second coat is the most 
critical and is composed of modified phenolics and alkyds 
with selected mica flakes used as pigment. Primary pur- 
pose of the mica is to enhance heat resistance; it also 
produces a “shingle-roof” effect that helps resist penetra- 
tion of moisture and air. Third coat is a formulation of 
resins and pigments designed to add to appearance, 
increase resistance of the first two coats to moisture, 
oxygen, etc., and to screen out the ultraviolet light which 
may impair the intermediate coat. 


After the actual application of an organic coating 
inaterial the next step is the drying or curing procedure, 
Some coatings will simply dry at room temperature 
when enough time is allowed. Others will not dry to 
any practical degree of mechanical and chemical re- 
sistance under such conditions. Where a continuous 
production is. required, “forced” drying will be the 
most frequently used method, especialy on the smaller- 
size products. 


Drying and Baking Methods 


It is necessary here to distinguish between force- 
drying methods and air-drying and baking methods. 
Air drying is done under normal room temperatures— 
say up to 100 F. Baking is done in baking ovens and 
at a temperature of about or over 200 F. Force drying 
is basically an accelerated form of air drying (by means 
of a hot or cold air flow or draft) combined usually 
with increased heat (temperatures from 100 to 200 F). 
The net effect is to speed up and make more complete 
the solvent evaporation from the applied coating. 

One method is to pass the coated parts through a 
force-drying tunnel equipped with a strong exhaust. Or 
it can be done by heating the tunnel itself by hot air, 
steam, gas or electrically. Still another method is to use 
stationary drying ovens and leave the workpieces there 
for a suitable time exposed to air flow. These ovens 
again can be either of the older type which have only 
normal air openings and an exhaust outlet, or the air 
in the oven can be continuously changed and, by means 
of such air exchange, the solvent or chemical reaction 
vapors removed immediately on formation. 

Where no such externally heated ovens are available, 
or when the units to be dried are too big to be moved 
into ovens, infra-red heat sources can be employed, 
again either in a stationary manner or by passing the 
units through a tunnel equipped with the infra-red heat 
radiation. Other heating systems, such as those employ- 
ing ultrasonic heating, are still in an early state of 
development. 

Each drying system must so be worked out that the 
coated unit leaves it actually “dry.” This means that 
the softness or tackiness of the organic coating film has 
passed into a permanent state of mechanical, chemical 
and moisture resistance. 

It is essential to carefully determine the “drying 
time” it takes for any given workpiece to reach this 
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state. This time interval has to be related to certain 
fixed conditions: (1) The workpiece has been coated 
with a specified and uniform coating material (includ- 
ing constant viscosity) which has been applied in a 
standardized, uniform manner and in a standardized 
thickness; and (2) the drying method and equipment 
have also been standardized. Any change in the thick- 
ness of the coating or in any of the other conditions 
could affect the drying time too. The production de- 
partment should be carefully posted both on the drying 
time and all other details. 

The drying rate will change also with any change 
in ventilating conditions in the drying equipment. This 
is caused sometimes by carelessness, such as lack of 
regular cleaning of the exhaust pipes, which might 
easily get progressively blocked up by condensation of 
the exhaust vapors. Changes in the drying time are 
only too often overlooked at first so long as the coated 
unit is apparently well dried. It is only later, in ship- 
ment or delivery of the product, that undercured sur- 
faces show up and cause serious inconvenience, if not 
trouble. 

It is, in fact, up to the product manufacturers’ fac- 
tory laboratories to keep the coating materials as closely 
under regular control as they do other materials. The 
varnish, paint, and lacquer industry, together with many 
of the consuming industries, have developed test and 
control methods for these materials and their applied 
films. These methods are just as reliable and as easy 
to handle, as those used in other fields. Some of these 
methods will be discussed later. 

The basic types of available coating materials. At 
this point it might be helpful to review the basic groups 
of organic coating materials which are available to 
product design engineers. In their chemical classifica- 
tion (see table page 99) or composition these coating 
materials can be broadly grouped in two main classes : 
(1) Those that use clear drying solutions (clear var- 
nishes and lacquers) ; and (2) compositions that com- 
bine such clear solutions with insoluble pigmentation 
(paints and enamels). 


Clear Varnishes and Lacquers Classified 


Clear varnishes and lacquers can be further classified 
as (a) solutions of resinous materials in volatile sol- 
vents, or (b) as cellulose esters and ethers in volatile 
solvents which also incorporate suitable plasticizers or 
(c) thermosetting oleoresinous and synthetic com- 
pounds, dissolved in volatile matter and later insolubil- 
ized on the coated surface itself by a baking process. 
To this last group belong—so far as their process of 
application is concerned—the thermosetting organo- 
silicone resin compounds. The first two groups noted 
here (a) and (b) form physical film primarily ; while 
the third group (c) forms film by chemical reaction. 

Among the solutions of resinous materials in volatile 
solvents are the well-known natural resin and gum 
solutions, like the shellac-alcohol solution or the Manila 
copal gum and alcohol solution. There are also air- 
drying and quick heat-drying synthetic-resin lacquer 
solutions, some soluble in alcohol, others in petroleum or 
coal-tar solvents or in synthetic esters and ketone 
solvents. These types dry by evaporation of the vola- 
tile matter and by forming a residue film, and since some 
undergo at the same time a limited chemical trans- 
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formation, some useful coatings are obtained. 

Cellulose esters and ethers comprise the highly de- 
veloped and specialized group of “lacquers.” This group 
includes the lacquers based on cellulose acetates, bu- 
tyrates or other cellulose esters which are produced in 
a multitude of esterification grades and in various solu- 
bilities. This group also includes the newer lacquers 
derived from the cellulose ethers, the ethyl and methyl 
cellulose which have been increasingly developed in re- 
cent years and have wide potential applications. Lac- 
quers are applied mostly by spraying. But small units, 
such as motors for dental equipment or small lathes, 
have for many years been successfully coated by dip- 
ping in cellulose acetate lacquers for increased external 
protection and mechanical strength. 

Pitfalls in Shop Mixing 

Engineers not fully familiar with the chemical na- 
ture of various lacquers specified for use in their fac- 
tory should be careful not to permit shop mixing or 
dilution. These cellulose derivatives do not form actual 
chemical solutions which can be diluted to an unlimited 
extent with the solvents usually available in the shop. 
In diluting these lacquers, only such solvent combina- 
tions may be used that can be added without disturbing 
the existing balance between the cellulose derivative 
and plastizing agent and solvent combination. If this 
balance is once broken, which means that some of the 
ester has been precipitated, the lacquer may not be 
suitable for further use. If such a condition exists, 
it would be advisable not to use the lacquer without 
experienced advice. 

The thermosetting oleoresinous and synthetic resin- 
ous compounds form their coating film by a chemical 
reaction in the presence of heat; 1.e., through baking. 
The essence of this reaction is the ability of these com- 
pounds to undergo alone (or with other substances, in- 
cluding oxygen of the air) reactions which lead to an 
insolubility of the compound (the formation of an in- 
soluble film). The volatile content evaporates during 
the process. The application of heat usually accelerates 
the reaction. 

These coating films have high cohesion, greater 
length of life than most air-dried resin-solution coatings 
and they are usually no longer soluble in the same sol- 
vents in which the original compound has been dis- 
persed prior to application and curing. Properly se- 
lected compounds of the thermosetting type also pro- 
vide oil-resistant films, even resisting warm mineral 
oil. 

The oldest known base for these compounds is a 
drying oil (for example, chinawood oil and linseed oil) 
alone or in combination with the suitable resinous com- 
pounds. Drying oil and rosin ester gum solutions also 
can be baked on through the reaction described. Or 
drying oil and natural asphalt (gilsonite) compounds 
can be baked on as black enamels. The various types of 
thermosetting coating compounds briefly described here 
are commercially available in stable liquid solution, 
ready for use. 

Today a great number of other synthetic compounds 
have been developed which belong to these groups of 
thermosetting coating materials. The drying oils them- 
selves are chemically glycerine esters of fatty acids. 

(Continued on page 190) 
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TODAY'S 
PRODUCT 


Sliding-Column Vertical-Spindle Grinder with Reciprocating Table 


Column moves back and forth on a sub-base, covering a 
larger surface, grinding close to shoulders, and on dif- 
ferent levels. Feed on column movement is intermittent 
or continuous from a single lever. Wheel head for this 
new grinder is direct driven by built-in motor with load 


shown by indicating instrument calibrated in horsepower. 
Head is power elevated, with rapid traverse; automatic 
downfeed at each reversal of table travel through an anti- 
friction elevating unit. Hydraulic power unit is housed 
separately to eliminate localized heat in the bed. 


Thompson Grinder Company, Springfield, Ohio 


Compact Recording Oscillograph 


Although retaining capacity for 14 traces at recording 
speeds up to 100 in. per sec, weight of this new instru- 
ment has been cut nearly in half and cost reduced with- 
out sacrificing performance. Case is two castings, a base 
on which major components are mounted and a front 
casting with controls for the optical system. Feed and 
take-up mechanism is attached to front housing; ten film 
speeds supplied by a quick-change transmission. Writing 
speed is 25,000 in. per sec. All galvanometer connections 
are 3-pin self-locking type. Case is 9 in. high, finished in 
gray wrinkle. 


Consolidated Engineering Corporation, Pasadena, Cal. 
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Hand Power Tool 


Ventilation for this 2-lb hand tool is designed 
to keep housing comfortably cool to the hand. 
Idle speed is 27,000 rpm; full load, 20,000 
rpm. Boss behind chuck holds routing guides. 


Chicago Wheel & Mfg. Co., 
Chicago, Ill. 





Low-Cost Electric Folding Machine 


Capable of performing eight basic folds selected by rotation of a 
single dial, this new machine will put two parallel folds in an average 
sheet at 10,000 per hr, feeding and stacking from the same end. Buckle 
chute folding principle, with position of folds adjusted by thumbwheels 
and scale. Finished in tan metallic wrinkle enamel. 


Pitney-Bowes, I!nc., Stamford, Conn. 
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Rotating Jet Washes Dishes 


Water forced through 64 holes in square 
chromium-plated tube causes it to rotate 
and distribute water over dishes placed 
in chromium-plated basket. Cleaning cy- 
cle includes wash and two hot rinses in 
934 min, after which lid is opened auto- 
matically for rapid drying of dishes. 
Included is a booster heater serving 
both wash and rinse operations. Tub is 
sound deadened, and all working parts 
are accessible by removing front panel. 
Sink takes garbage disposal unit. 


Mullins Manufacturing Corp., Warren, Ohio 


Automatic Nut Driving 


New machine entirely eliminates manual 
handling of nuts in starting, driving and 
setting to desired tension on studs. Ro- 
tary hopper keeps machine charged, 
feeds prepositioned nuts to driving spin- 
dle. Locating fixtures on worktable 
centers stud under nut. Handles sizes 
from %¢ to '4¢ in. across flats, in any 
standard or special form that can be 
selected and fed in a uniform position, 


Detroit Power Screwdriver Co., Detroit, Mich. 
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Instant-Heating Soldering Tool 


Two-position trigger switch first closes circuit to a built-in light 

illuminating work; second position puts power on transformer to 

heat element in rigid soldering tip. Built-in fuse protects both 

circuits. Housing is molded of rubber-filled phenolic for impact 

resistance; appearance design by Harold W. Darr Associates. 
Phillips Manufocturing Company, Inc., Minneapolis, Minn. 
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Fan Has Cast Base 


Base for fan was designed as a pistol grip to 

aid in picking it up: one-piece base is cast 

rather than stamped for added weight to avoid 

“creeping” while in operation and to simplify 

assembly. Styled by Wilbur Henry Adams. 
Chromeever Company, Erie, Pa. 
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Portable Electric Tools, Inc., Chicago 





Bench Grinder Has Die-Cast Frame 


Three major die castings form the motor housing and 
stand in this low-cost portable bench grinder. Shaded- 
pole 3600-rpm motor is fan cooled through a grill 
cast into housing at rear. Design provides good 
clearance in front for grinding long work. 


Electrically Controlled Gas Dryer 


Operating controls in this redesigned clothes dryer 


ave been moved from the front surface to the rear 


of the top and placed on a sloping panel. Controls 


re white plastics with centers of anodized alumin- 
m. Automatic gas ignition; safety switch on door 


stops motor drive when door is opened. 


Whirlpool Corporation, St. Joseph, Mich. 


ELECTRICAL MANUFACTURING 

















po a LP EMOTO 8S OTT TE A 


Bausch & Lomb Optical Co., Rochester, N. Y. 


Photoelectric Monochromatic Colorimeter 


For clinical and general work, filtered light from a lamp fed by 
constant-voltage transformer is directed through the sample to 
a barrier-layer cell. Intensity is shown by a light-beam from 
sensitive double-suspension galvanometer measuring cell current. 
One lamp provides both light beams. Sample is inserted in 
pocket in front of scale; lever at left inserts desired filter. 


Dual-Pressure Tabletting Press 


An eccentric-cam press applies 4 ton pressure from above and 
below simultaneously at speeds up to 50 per min; driven by 
a l-hp geared-head motor with an output shaft speed of 
520 rpm. Speed is adjustable while press is running by 
handwheel operating a variable-speed pulley. Cams, shafts and 
motor enclosed in welded steel frame; central oiling system. 


F. J. Stokes Machine Company, Philadelphia, Pa. 
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Electronic 
Core-Baking Unit 
a One Man Core Room 


Adjustable speed for the turn- 
table on this 12-kva electronic 
core-baking machine provides 
speeds up to 6 ft per min, for 
cores up to 15 in. wide, 28 in. 
long and 8 in. high. Handles 
350 lb of sand cores per hr. Ma- 
chine can be placed in line with 
core-making equipment, allow- 
ing immediate re-use of core 
plates. Since heat is generated 
within the core, little is given 
off to the atmosphere and no 
cooling racks are needed. All 
components are within the hous- 
ing; tubes are water cooled. 
Manual electrode adjustment for 
core size. Power consumption 
automatically adjusts to amount 
of cores being baked. 


Induction Heating Corporation, 
Brooklyn, N. Y. 








ontrolling COLOR 
In product design 





Discussion begun in the preceding issue is concluded with an analy- 
sis of color selection factors, tolerances, and commercial standards. 


ISAY A. BALINKIN 


Associate Professor of Experimental Physics 


University of Cincinnati 


N THE purely esthetic side of color selection, 
product design engineers will have to consider 
these factors: 

1. Color preference—a very personal reaction that 
makes one particular color predominantly attractive in 
our scheme of pleasant associations. The feeling is con- 
ditioned by training and environment. 

2. Color appropriateness—brought about by social 
factors which make us expect and demand that certain 
articles be confined in their color range to rather nar- 
row limits. Red “kitchen color’ will not do for an elec- 
tric clock in the bedroom. 

3. Color fashion—establishes a temporary trend in 
which one particular color shade becomes popular. 

4. Color effects—produced by our reaction to some 
colors as being cool or warm, quieting or exciting, ad- 
vancing or receding, safe or dangerous. 

5. Color harmony—arrangement of several colors 
which in combination produce a pleasing esthetic ap- 
peal. 

Several colors will be harmonious with each other 
when their visual differences are expressed by simple 
relationships. The recognition of such order results in 
a pleasing mental reaction. Other factors, such as areas, 
shapes, mutual arrangement and direction, complicate 
tremendously the development of harmony which is 
more of an art than science. A “mechanical color space” 
provides a method to facilitate selection of colors mu- 
tually related. (See opposite page for illustration.) An 
excellent review of about 40 publications dealing with 
color harmony was recently prepared by Judd. (1)* 


Specifying Color Tolerances 


Numerical evaluation of color also makes it possible 
to express color differences in numbers. Such differ- 
ences can be easily conceived as the distance of sepa- 
ration between two colors, represented by points, in 
the color space. This problem may appear even simpler 
than the specification of a color itself, which requires 





* Italic numerals in parentheses apply to references in first article. 
See ‘‘Fundamental Approach to Color in Design,’ I. A. Balinkin, p. 104 
October issue. 
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three coordinates. In fact, however, the problem leads 
to a rather involved mathematical treatment and even 
today it is considered by authorities as one of the un- 
solved problems in colorimetry. 

By re-studying Fig. 7 (p. 107 October issue) we are 
impressed by the variations in sizes and orientations 
of the ellipses, each representing a locus of points that 
correspond to 100 just perceptible steps from a select 
group of about 30 colors located in the plane of con- 
stant reflectance. In the I.C.I. color space, each point 
will be surrounded with ellipsoids which also vary in 
the direction of changing reflectance. We say that I.C.1. 
color space does not give us the same perceptibility of 
color difference for the same distance of point separa- 
tion. Not only is it important to know the exact loca- 
tion in the color space, but also the direction of the 
line joining the two points will have a pronounced 
effect on visual color difference estimation. 

Several transformations of color space have been 
proposed to unify the relationship between visual and 
geometrical properties. Of these, Judd’s uniform chro- 
macity scales are frequently used for specification of 
color differences as well as maximum acceptable color 
differences, i.e., color tolerances. Visual difference be- 
tween two colors is numerically expressed in psycho- 
physical terms and a name of the unit is called NBS 
unit of color difference, or simply ‘“‘judd.” One judd 
is equal to approximately five barely perceptible color 
differences and this unit is of definite commercial sig- 
nificance for close color matches. For example the NBS 
standard “Colors for Molded Urea Plastics” specifies: 


“3.2 Tolerances——Articles supplied as conforming to 
any color of the standard, except white or near white, 
shall conform to the designated standard within 5 NBS 
units of color difference under daylight and incandescent 
light illumination.” (A tolerance of 2 NBS units applies 
to white. ) 


There are other methods of specifying color toler- 
ances that provide an equally satisfactory result. (2) 
Space does not permit additional discussion. 

In many practical applications of color, it is sufficient 
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Munsell Color System 


Mechanical color space based on Munsell Color System 
for selection of color harmonies. Construction and operation. 


1. Constant-value plane represented by a central bushing 
which slides up and down on the central vertical shaft, permit- 
ting adjustment in value dimension while keeping the other 
two dimensions the same; 
around the vertical axis permits relative-hue plane displace- 
ments; ten Munsell hue planes are projected radially as spokes 
from the neutral axis of each value plane; for identification 


each spoke is painted at root with corresponding Munsell hue. 


rotation of the constant-value plane 


2. Thirteen value planes from value 2/ to value 8/ are sepa- 
rated by half a value step; length of each spoke represents limit 
of strongest chroma available for each hue and each value; base 
and transparent plastics disk at the top are graduated in chroma 
steps; small hollow metal balls, representing colors, can be ad- 
justed by sliding on spokes to change the chroma; small branch 
spoke permits location of ball at any point within color space. 


In selecting harmonious schemes the number of balls corre- 
spond to number of desirable colors. Balls are arranged to form 
a “color lattice” with some simple relationship between positions 
in regard to distances, directions or planes. From these posi- 
tions, Munsell color notations are found. The model is 9 in. 
high and the balls are 5/16 in. in diam. For a close packing 
arrangement, so that the distance between the centers of a pair 
of touching balls is equal to the diameter of the ball, this model 


to limit the color palette to a relatively few samples 
which serve as standards for the whole industry. Such 
selection may be based upon purely esthetic considera- 
tions; for example, a manufacturer of a starting switch 
box or a motor may want to provide a finish to match 
that of the machine using these devices. Another con- 
sideration is of functional significance, as in the selec- 
tion of colors properly spaced so that there is no chance 
confusing one color with another. In a number of 
instances, the Federal government as well as various 
manufacturers’ associations have agreed upon a set of 
colors for a particular usage. These colors may be 
specified in one or more color systems and material 
standards of color are frequently made available for 
observational purposes. Among such standards the fol- 
lowing should be of interest to product designers. 


1. Gray Finishes for Industrial Apparatus and 
Equipment, Z55.1—1950, American Standards Asso- 
ciation, New York 17. Recommendations for specifica- 
tion and Munsell identification of four gray finishes. 

2. Colors for Molded Urea Plastics, CS 147-47, 
NBS. Standard samples in 17 colors made of molded 
urea plastics. Plastic Materials Manufacturers Asso- 
ciation, Washington 5, D. C., for $2.50 per set. 

3. Specification and Description of Color, Z44-1942, 
American Standards Association. Describes basic pro- 
cedures in colorimetry. 

4. Chromatic Reflectance Standards, CS62-38 and 
CS63-38, NBS. Consists of 3x5 in. porcelain- 
enameled iron panels having the colors, etched designa- 
tions, and nominal values of reflectance and I.C.I. 
chromaticity coordinates. These standards can be used 
for photoelectric reflectometers in evaluating more ac- 
curately color measurements of other chromatic spec- 
imens. Price per set is $75.00. 
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will contain about 20,000 realizable colors. Model was con- 


structed by Alan R. Cripe. 





5. Color Codes Electronic Components, C16.14-1949, 
American Standards Association. 

6. Standard Colors for POSJ and Textile Covering 
for Flexible Cords, Publication XCS, National Elec- 
trical Manufacturers Association, New York 17. 

7. Standard for Color Coding, Wire and Cable, 
Publication AIS (page 10) NEMA. 

8. A Dictionary of Color, by A. Maerz and M. Rea 
Paul, McGraw-Hill Book Company, Inc., New York. 
(1950). Foremost authority on color names. Collection 
of about 7000 printed samples of which about 4000 
are supplemented with color names. 


Various color specifications have been set up by 
the Armed Services in relation to military equipment. 
A color-difference meter giving a direct reading, when 
two samples are placed in the instrument, has been 
developed by R. S. Hunter (Henry A. Gardner Lab- 
oratory ). 


Potentials in Color 


No one should underestimate the effect that color 
television will bring to us in a few years. The con- 
suming public—and even the industrial buyer—through 
constant exposure to color will acquire a new awareness 
of the place of color in all sorts of equipment and ap- 
pliances. In fact, product designers should begin now 
to gain the knowledge which will make them well pre- 
pared for the coming boom in color. 

But greater use of color enormously increases the 
technical difficulties of production. Costs in some in- 
stances go beyond any reasonable amount the user 
of the product is willing to pay. How may people think 
that an additional charge of several dollars for, say. 
a chromatically colored telephone is worth the price? 


(Continued on page 202) 
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How to extend Clectron tube {i 


E. B. STEINBERG 
Electrical Engineer 
Laboratory of Advanced Research 
Remington Rand Inc. 


OT SO many years ago, there was a widespread 
impression among design engineers in the elec- 
trical field that electronic control circuits were 

net very dependable. Although these objections may 
have been valid at the time, recent advances in elec- 
tronic circuit elements and especially in improved 
electron tubes specifically designed and manufactured 
for industr:al application have helped to disperse such 
doubts. Today, electronic controls have found entrance 
into the design of chemical equipment, textile machin- 
ery, mining and metal process equipment, business ma- 
chinery, and into many other fields of application. 
The dependability of electronic communication net- 
works, including telephone service, has been accepted 
as a matter of fact. 

In spite of this apparently favorable picture, the 
problems and shortcomings of electronic tubes when 
used for industrial application have become increas- 
ingly obvious in about the same proportion as they 
were called upon to perform tasks of increasing im- 
portance, accuracy, speed, and reliability. Aside from 
mercury-arc power tubes and larger size thyratron 
tubes, which for several decades have given satisfactory 
service, primarily because these tubes always have been 
designed and intended for industrial use, there was 
until recently very little available in the line of elec- 
tron tubes for industrial use. 


Radio Receiver Tubes Not Dependable 


Radio receiver tubes present problems of a differ- 
ent nature from those encountered in_ industrial 
application. For the former use, the tubes are not 
precision products, but are mass produced primarily 
for consumers who are interested mainly in economy 
rather than dependability. In industry the main prob- 
lem is dependability, coupled with the secondary de- 
mand of reasonable economy. It is the purpose of this 
art'cle to trace some of the history of the efforts to 
manufacture improved tubes for industrial use, and 
point out deficiencies that are still predominant. Still 
further, ways and means are described that have been 
found helpful in solving some of the problems en- 
countered, particularly with respect to methods of locat- 
ing sources of failure before actual failure occurs. 

In considering the failures that may occur in elec- 
tron tubes, it is important to obtain a picture of what 
failures are prevalent, particularly in the radio receiv- 
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ing type. Experience has shown that tube failures may 
be roughly classified as follows: 


1. Mechanical defects 

2. Gas within tube 

3. Heater burn-out 

4. Change in characteristics 
5. Physical damages 

6. Intermittent shorts. 


Mechanical defects and rise of gas pressure within 
the tube can be attributed to faulty construction and 
processing. Some of these cannot be detected by stand- 
ard testing methods until the tube has been in opera- 
tion for some time. Heater burn-out may be caused by 
repeated sudden application of full voltage to the fila- 
ment. Initial heating of the filament is non-uniform so 
that mechanical stresses due to thermal expansion are 
set up that weaken the structure and hasten its failure. 
Change in tube characteristics is a very broad classifi- 
cation, and covers decreasing emission, change in cut- 
off voltage, changing transconductance, etc. Such 
changes are usually the result of deterioration of the 
cathode structure in the tube or changes in alignment 
of the electrode parts. 
cidental. 


Physical damage is largely ac- 
It includes such causes as breakage, bending 
of pins, and inadvertent application of excessive volt- 
ages. Intermittent shorts are caused mainly by foreign 
matter, such as lint within the tube assembly. 

The most comprehensive study on the behavior of 
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Fig. 1—Comparative life test on two batches of tubes 

under same conditions. One batch remains stable, other 

batch shows decrease of plate current after several hun- 

dred hours of operation. Difference in behavior is attrib- 
uted to variations in cathode material. 
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For greater reliablity in industrial appli- 
cations, it is possible to cushion electric 
shocks to tubes by circuit design and to 
provide test circuits for marginal checking 
of drifting tube characteristics. Operat- 
ing practice is important, too. 


Typical tube life test racks used in conjunction with 
the construction of large electronic computers. Ob- 
serve cooling fan at right and duct under racks. 


tubes can be made on devices which use a large num- 
ber of tubes rather than a few. In 1947 a study was 
published on tube failures in the ENIAC Computer 
comprising 18,800 tubes. (7)* In the course of one 
year’s operation, it was found that the greatest cause 
of tube failures by far was open heater filaments and 
damaged cathode coating; in fact, an average of two 
tubes failed each time the a-c supply to the heater was 
turned on. When comparing filament constructions, it 
became evident that the performance of twisted fila- 
ments was much superior to that of straight filaments. 

Experiences like this prompted tube manufacturers 
to develop industrial versions of radio-receiving type 
tubes aiming at an useful life of 10,000 hours. (2) 
Such tubes were announced in 1948. Their main im- 
provements reside in strengthened mechanical assembly, 
better processing and aging techniques, ruggedized con- 
struction, closer electrical tolerances and thorough test- 
ing prior to shipment. (3) Especially the newer minia- 
ture tubes were of great interest to industry because of 
smaller space requirements, lighter weight, greater 
ruggedness and the absence of a base, thereby cutting 
down the possibility of leakage. 

A later survey (4) published in 1949 and based on a 
consumption of about 20,000 tubes per month, primarily 
vacuum beam-power pentode type 251.6, revealed the 
following picture: 

1. Only 4 per cent of the rejects showed no emis- 
sion—a failure often caused by envelope break- 
age. 

A fair percentage had open heater filaments (up 
to 9 per cent, depending on manufacturer). 

3. A tendency for inter-electrode shorts was apparent. 

It is interesting to note that the percentage of open 
heater failures revealed an appreciable reduction com- 
pared with the earlier experience. Redesign efforts 
initiated by the tube manufacturers started to show 
definite results. 

Today the heater burn-out problem is largely elimi- 
nated and no prime difficulties are experienced from this 
part of the tube. However, as the tube life increased, 
there has been noted an instability of tube character- 
istics, especially of the mutual transconductance (gm) 
and as a result thereof, a change in the cut-off voltage. 
As a typical example, the normal cut-off voltage of a 
12AU7 tube is —17 volts. In certain tubes after a few 
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NOVEMBER 1950 














hundred hours of operation a cut-off voltage of —7/5 
volts may be insufficient, or in terms of the transcon- 
ductance, gm may have dropped to 25 per cent of its 
original value. Obviously this condition is extremely 
disturbing especially in d-c coupled amplifiers. This 
change is not apparent when the tubes are operated 
with maximum plate current or in pulse service within 
the megacycle range. Only recently a theory has been 
advanced to explain this change in tube characteris- 
tics. (5) It is believed that as the tube ages, an inter- 
face layer is formed between the cathode sleeve and 
the oxide coating, consisting of a chemical combination 
of active metals and impurities in the cathode structure. 

From a circuit design viewpoint this interface has 
the same effect as a parallel resistance-capacitance com- 
bination in the cathode circuit of the tube. The resist- 
ance values are up to a few hundred ohms and capac- 
itances are in the order of 0.01 microfarad. This type 
of deterioration today constitutes the most frequent 
type of tube failure and accounts for about 70 per cent 
of all operational failures in large computer projects. 
See Fig. 1. Mechanical shorts in tubes together with 
heater burn-outs amount to less than 15 per cent. 
Efforts are being made by the tube manufacturers to 
overcome cathode deterioration and present indications 
point to refinements in the cathode and other electrode 
material as being the only solution. 

Operating experiences seem to indicate further that 
pure tungsten filaments stand up better than filaments 
made of alloys of tungsten. Filament leads terminated 
in a crimped nickel sleeve construction perform better 
than filaments leads directly spot welded to the lead-in 
wire. High voltage filaments, such as 50-volt series, 
have a considerably shorter life than filaments operat- 
ing at lower voltages. This has caused many electronic 
devices to be redesigned to accommodate tubes with 
lower filament voltage. 

There are still other failures of tubes in industrial 
application, some of which are caused by operating the 
tubes above or too close to rated currents and voltages, 
insufficient cooling due to dirt and dust accumulation, 
improper mounting or excessive vibration. Certain 
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operational tube failures are caused by the circuit ar- 
rangement rather than tubes. A typical example is the 
series connection of nine 12.6-volt (or five 25-volt) 
filaments across the 115 volt a-c supply. Whenever a 
filament burn-out occurs, it will be one of the end 
position tubes because of the high transient inrush 
current when the a-c voltage is applied. The answer 
to this problem may be found in providing a choke coil 
in both a-c feed leads thereby decreasing the rate of 
rise of the inrush current. 

One of the best known methods of overcoming or 
compensating for the drifting characteristics of tubes 
is the provision of a calibration setting which is checked 
either manually or automatically at certain time inter- 
vals. By means of adjusting rheostats, the circuit is 
reset to approach the initial characteristics. Another 
method is the use of the negative inverse feed-back 
principle often employed in the design of d-c amplifiers. 
A still further method is the use of two tubes in push- 
pull arrangement whereby the drift of one tube is com- 
pensated by its companion tube. This principle is 
frequently applied in vacuum tube voltmeters. There 
are, of course, many other ways to effect a compensa- 
tion but most of them are either too specialized or 
too involved for discussion here. 


Cushioning Circuits for Thyratrons 


Other efforts have been concentrated on circuit de- 
sign with the aim of reducing or minimizing undue 
stresses on vacuum tubes, thereby lengthening the tube 
life. A typical example is shown in Fig. 2. In certain 
common rectifier and inverter circuits, gas-filled rec- 
tifier tubes supply highly inductive loads. If a high 
percentage of delayed firing of the anodes is obtained 
by grid control, the tubes are subjected to high rates of 
rise of the initial inverse voltage. This phenomenon 
results in short tube life because of the sputtering of 
anode material by the impact of residual positive ions 
attracted at high velocity to the negative anode, with 
consequent gas clean-up. In mercury vapor-filled tubes 
a high rate of rise of initial inverse voltage may cause 
arc-backs because of insufficient deionization time. By 
using a “cushioning” arrangement consisting of a ca- 
pacitor and series resistor connected across the tube the 
rise of the initial inverse voltage is delayed and the 
rate of rise is reduced. (6) Thyratron tubes which 
without cushioning lasted for only 200 or 300 hours 
give satisfactory service for many thousand hours bv 
the simple addition of this resistor-capacitor combina- 
tion. 

Frequently a premature or delayed operation of the 
tube is erroneously attributed to the “instability” of 
tubes rather than to other circuit elements or design. 
A typical example may be found at (a) in Fig. 3 in 
which the plate and the control grid of a thyratron 
tube are connected to different sections of a stepping 
gang switch. It was found that when voltage was ap- 
plied at B+, leakage between the terminals of the gang 
switch caused triggering of the tube. At (b) is shown 
the revised circuit in which this condition is eliminated 
by using an extra tube to isolate the connection between 
the sections of the gang switch. Leakage conditions 
like this are very hard to find because their existence 
is least suspected. 

A practice frowned upon by the tube manufacturer 
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is the frequent on-and-off switching of the filament 


power. The inrush current of the cold filaments is 
many times the rated operating current. Although there 
are no definite recent data available to prove it, good 
engineering practice dictates a gradual application and 
removal of filament voltage. It is preferred to apply and 
remove filament power automatically over to 1- to 5- 
min cycle, thereby reducing thermal and mechanical 
shock to the filaments. Saturable reactors or variable 
autotransformer control may be used for regulation. 
Furthermore, tubes should not be left for extended pe- 
riods of time with heater voltage alone applied, since 
this condition promotes the formation of the cathode- 
interface described above. (5) The use of a regulated 
filament power supply very often is another essential 
factor for extending the life of tubes, especially in loca- 
tions where the a-c power supply fluctuates between 
rather wide limits. 

The easiest and cheapest way of testing tubes is the 
conventional tube checker. Gassiness, open circuits and 
shorted elements are detected rapidly and inexpensively. 
This method, however, is satisfactory only where com- 
paratively few tubes are employed or where a complete 
failure occurs. In devices where several hundred tubes 
are used, a more efficient testing and replacement pro- 
gram is required. Special tube test units have been 
built in which 40 to 60 tubes are heated up simultane- 
ously, and then by switching the connections, the 
plate and grid characteristics of each individual tube 
are checked. Typical checks include transconductance, 
cut-off voltage and amplification factor. Tubes with 
characteristic values outside the specified limits are 
eliminated and new tubes substituted. Fig. 4 shows a 
specially built tube tester adapted for four tube types 
which checks cut-off voltage and plate current at two 
predetermined settings. 

It is common practice to divide the tubes into cer- 
tain groups according to their physical location in the 
apparatus and then test each group in rotation accord- 
ing to a definite program—daily, weekly or monthly. 
Since tubes that have operated for several hundred or 
a thousand hours with relatively stable characteristics 
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Fig. 2—With thyratron tubes 
supplying a highly inductive 
load, the initial rise of the 
inverse voltage across each 
tube is very steep as shown at 
(a). By the addition of an 
RC network across each tube 
as at (b) the rise of the in- 
verse voltage is “cushioned.” 


on 
oe 


Fig. 3—Example of leakage 
conditions causing triggering 
of tube. When applying volt- 
age at B+, leakage between 
terminals of gang switch trig- 
gers 2D21 tube. In circuit 
(b) effect of this insulation 
leakage is eliminated by ad- 


dition of 12AX7 tube. 


are more reliable than new tubes just taken out of the 
carton, it is inadvisable to replace all the tubes of a 
yroup after a predetermined number of hours, disre- 
garding their condition. In fact, if the tubes have oper- 
ated for any appreciable length of time, the intervals 
hetween testing may be prolonged. 

It has been found also that by operating the tubes 
hetween 100 and 300 hours in a test rack prior to 
actual use, 80 per cent of the otherwise later tube fail- 
ures may be eliminated. This pre-operation shows up 
short-time changes of tube characteristics, improper 
emission, inherent mechanical defects and gassiness. 
It is satisfactory to pass a steady current through the 
tube so that the plate and screen operate between 
one-half and full rated dissipation. Such short-time 
operation very readily discovers warping or sagging of 
grid structures, poor welds and cracked envelopes. 
Tubes which go through the first 300 hours with only 
ininor changes in characteristics can be considered 
‘good risks” for several thousand hours. 

In hot-cathode gas-filled tubes (thyratrons) the most 





Fig. 4—Special tube tester designed to check plate cur- 
rent and cut-off voltage of four types of tubes. Picture 
shows 24 tubes plugged in for rapid testing. 
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common manifestation of end of life is in an increase 
in voltage drop. Measurements of tube voltage drop 
therefore is the most useful tool for anticipating end 
of life. There are various standard and special circuits 
which can be employed for testing of the arc drop. A 
good review of this subject may be found in a recent 
article. (10) 

For electronic calculators or computers with many 
thousands of tubes, preventive maintenance or so-called 
‘marginal checking” has come into use. (7, 8) In view 
of conservatively designed circuits, most tube and com- 
ponent failures in these devices result from gradual 
deterioriation. Checks of performance margins permit 
removal of failing tubes before operational failures 
occur. By submitting the circuits to strained operating 
conditions such as decreasing screen voltage for ampli- 
fiers, the condition of vacuum tubes and other com- 
ponents are checked in place. Fig. 5 shows two typical 
circuits used in computers. The amount of additional 
equipment needed for detection and signal source 
switching depends upon the degree of reliability re- 
quired. Simply varying power supply voltages has been 
found inadequate because individual deteriorated com- 
ponents are not isolated. 

It is stated that marginal checking applied to a 400- 
tube system improved the reliability over 50:1. (7) 
A typical computer may have 5000 electron tubes and 
10,000 crystal rectifiers. Assuming an average life of 
5000 hours for tubes and 10,000 hours for crystal rec- 
tifiers, a failure may be statistically expected every 30 
min from these aging components. The following table 
shows the amazing results cited: 


Tube and Crystal Failures—2750 hours of operation 





Tubes Crystals 








Total number of components in use .. 3,500 4,500 
Total failures from all causes | 176 
Located by marginal checking 78 146 


It can be seen that 61 per cent of all tube failures 
and 84 per cent of all crystal failures were found by 
marginal checking. The remaining failures were pri- 
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Variable 
voltage 


GATE CIRCUIT 


Variable 
voltage 


FLIP-FLOP CIRCUIT 





Fig. 5—Marginal checking circuits used in computers, 
after G. C. Sumner, Computer Div., MIT. (7) 


marily due to mechanical breakage and extreme gassi- 
ness. 

One of the most noteworthy facts is that a great 
difference has been found in the quality of the same type 
of tubes made by different manufacturers. This differ- 
ence is caused by variations in mechanical assembly, 
selection of raw materials and schedules of processing 
and aging. These differences can be found only by 
comparative life batch testing as indicated above. 

In spite of the ardent efforts of the tube manufacturers 
to supply reliable “industrial” electron tubes, and the 
equally zealous attempts of the circuit designer to use 
the tubes under optimum conditions, the following fur- 
ther improvements are desired by the user: 

1. Development of uniform tubes giving 100 per cent 
10,000 hours life with stable characteristics 
throughout life. 

2. Reduced heater power to simplify filament supply 
and heat dissipation. 

3. Electrically separated cathodes in twin tubes to 
render greater flexibility in circuit design. 

4. Mechanical strengthening of base pins of minia- 
ture tubes. The present pins are considered too 
soft and too flimsy. 

Notwithstanding the tremendous advances achieved 
in the operation, reliability, and life of electron tubes 
there are many applications in which the use of relays 
or crystal rectifiers instead of tubes should be con- 
sidered. Although considerably slower in operation 
than tubes, relays require no filament power supply and 
provide multiple contact arrangements. As a typical 
example, the opening of a door using a light source, 
photocell, amplifier and relay may be attained also by 
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Important Tube Characteristics 


Transconductance (gm) is an indication of design 
merit of an electron tube. It measures the extent to 
which a high amplification factor (~) and a low dy- 
namic plate resistance (Rp) are obtained, thus: 


a 
Gm — - 
Rp 

Dynamic plate resistance is the resistance the plate 
circuit offers to a small increment of plate voltage, 
expressed thus: 


dE» 
dl» 


Rp — 


Where /» equals plate current produced by small 
increment of plate voltage Ev. 

Amplification factor p is the ratio of the effective- 
ness of the grid voltage (E,) and plate voltage E» 
in producing electrostatic fields at the cathode sur- 
face. Thus: 


E ‘ 
.>=>— = when /» is constant 
¢ 


ts 
Transconductance is also described as the rate of 
change of plate current with respect to a change in 
grid voltage, or 


a dv 
a 


the use of a movable step-on contact plate connected 
to an inexpensive switch. The latter arrangement, 
moreover, will require no stand-by power. In various 
other circuits the inability of standard vacuum tubes 
to give a reasonable output in response to d-c voltages 
in the millivolt range, as well as the fact that input 
and output circuits have a common terminal presents 
serious obstacles to their use. (9) 

Very recently in certain applications germanium 
diodes have been tried in place of tubes. The advan- 
tages of germanium diodes reside in smaller space re- 
quirement, the elimination of filament supply, base and 
heat dissipating provisions. At present, however, some 
of the crystal diodes are still more expensive than 
tubes, are not sufficiently uniform in their characteris- 
tics and about 2 per cent of them are afflicted with an 
inverse-voltage resistance which markedly decreases 
with life. In view of continuous price drops it is safe 
to predict that these diodes will assume a greater role. 

The post-war years have shown a tremendous im- 
provement in the design, operation and reliability of 
industrial electronic circuits. In taking advantage of 
the many unique characteristics offered by electron 
tubes it is important: (1) to use only those tube types 
which by tests have been determined to have a good 
life, (2) to avoid operating procedures that are detri- 
mental to tube life and (3) to choose circuit designs 
which as far as possible are insensitive to changes in 
tube characteristics. Only by the full cooperation be- 
tween tube manufacturer and circuit designer can those 
requirements be met as to assure a long reliable and 
satisfactory operation at the lowest possible cost. 

(Continued on page 204) 
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Testing coils 
or shorted turns 


Insulation defects which go undetected in customary test 
procedures are indicated by this coil tester which applies 


a high voltage and tests for shorted turns simultaneously; 


sensitivity is sufficient to detect a single shorted turn. 


JOSEPH ZAMSKY 


Engineering Development Division 
Allis-Chalmers Manufacturing Company 


of solenoid-operated relays and controls is that 
of testing the coils for insulation defects. Gen- 
erally, the customary procedure for a coil insulation test 
consists of two parts: a high-potential test for insula- 
tion defects causing grounds, followed by a test for 
shorted turns at normal operating voltage. This method 
will detect many of the defective coils but will not indi- 
cate insulation defects which may result in turns short- 
ing after continued use. While the weaknesses will show 
up at higher voltages, the test for shorted turns is made 
at a lower voltage, and breakdown does not always 
remain after the high voltage has been removed. 
Since hidden defects will show up at higher-than-rated 
voltage, Allis-Chalmers developed a production tester 
for low-frequency coils, shown in Fig. 1, which simul- 
taneously applies a high potential and tests for shorted 
turns with sufficient sensitivity to indicate a single 


QO NE OF THE problems faced in the production 


Fig. 1—An alternating-current voltage is applied to an 
exciting coil wound on an iron test core shown in test 
cabinet at left. Coil is placed over this core and exciting- 
coil voltage is adjusted to induce the desired voltage in 
coil under test. Increase in exciting-coil power input, 
measured by meter in electronic unit at right, indicates 
the presence of a shorted turn. 
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shorted turn. The instrument induces a high voltage 
in the coil to be tested; shorted turns cause an increase 
in the exciting power and are indicated by a power- 
sensitive device. Shown by block diagram in Fig. 2, the 
instrument consists of a bridge circuit containing the 
test core which induces voltage in the coil to be tested, 
a short indicator, a tuning indicator to aid in tuning the 
bridge, and a power supply consisting of an oscillator 
and amplifier. 

Sensing element of the instrument is the test core 
which consists of an iron core wound with an exciting 
coil. Flux set up by the exciting coil induces a higher- 
than-rated voltage in the coil to be tested when it is 
placed on the iron core. A shorted turn in the coil 
will increase the impedance of the test core. . With the 
test core connected in the impedance bridge as shown in 
Fig. 3, voltage between points A and B will increase 
when coils with shorted turns are placed over core. 










Oscillator Bridge 


circuit 





Fig. 2—Higher-than-rated voltage is induced in coil to 
be tested by using a high frequency source which pre- 
vents iron test core from becoming saturated. A frequency 
of approximately 2 ke is supplied by the oscillator. 
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For the test core to induce a higher-than-rated volt- 
age in the coils to be tested, a frequency higher than 
that for which the coil is designed is necessary to pre- 
vent saturation of the iron in the core. On the other 
hand, the test frequency must not be too high since 
eddy currents in the test core increase with frequency 
and overheating will occur. Experiments with various 
frequencies and various types of core iron led to the 
selection of a frequency of 2 ke for the bridge circuit, 
and 0.007-in. “Audio A” laminations for cores. Three 
cores, each 10 in. long, and with square cross sections 
of %, % and 1 in., handle all coil sizes. 

To supply the bridge circuit, a simple variable- 
resistance capacitance-tuned oscillator* feeds an ampli- 
fier capable of supplying 80 watts. Oscillator output is 
fed into the amplifier through a gain control to the 
grid of a 6J5 tube. This stage of amplification is fol- 
lowed by a 6SN7 tube with both sections operated in 
parallel. Final power amplification is achieved by two 
807 tubes operated in push-pull. Amplifier output is 
indicated by a volts-per-turn meter connected in series 
with a 10-turn coil on the test core. Sufficient negative 
feedback is incorporated in the amplifier to stabilize the 
output with change in loading. A capacitor in parallel 
with the test core tunes the circuit to approximaely 2 kc 
for most efficient operation of the amplifier. 


Phase Detector Required 


With the frequency of the oscillator adjusted for 
resonance, impedance of the tank circuit in the bridge, 
shown in Fig. 3, reaches a maximum value and is 
almost wholly resistive. By adjusting the potentiometer 
in the other branch of the bridge, the alternating voltage 
between points A and B is brought to a minimum. This 
tuning is accomplished by an electronic a-c voltmeter. 
At first it was thought that the voltage between 4 and B 
could be used to give a shorted-turn indication since a 
shorted turn around the core increased the current 
through the tank-circuit branch causing the voltage to 
increase. However, when a known good coil of about 
10,000 turns was placed over the test core, voltage 
between points 4 and B increased. Turn-to-turn capac- 





* Oscillator section used with permission of the Hewlett-Packard Co. 







Output to 


| 
! 
' 
' 
\ 
! 
' 
I 
| 
' 


80-watt amplifier 
amplifier 
output 


Fig. 3—Impedance bridge is adjusted for resonance by 
varying the frequency of the oscillator and balanced by 
adjusting potentiometer in bridge. Voltage between points 
A and B is amplified and used as input to short indicator, 
Fig. 4, which separates the in-phase current resulting 
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itance of the coil and the large number of turns detuned 
the tank circuit, decreasing the impedance. Capacitance 
of coils of same design unfortunately is not constant. 
However, the increase in current in the tank circuit 
branch because of turn-to-turn capacitance is mainly 
capacitive. Hence, a device was needed which was 
sensitive only to current changes that were in phase 
with the impressed voltage; the device should not 
respond to current changes caused by coil capacitance, 
but only to current changes produced by shorted turns, 

Such a detector was developed using the circuit shown 
in Fig. 4. A reference voltage is applied to the primary 
of a center-tapped transformer, 71. Secondary voltage 
will be in phase with voltage across primary, and dur- 
ing one half cycle current will flow through the two 
equal resistors and rectifiers in direction shown by 
arrow. During the half cycle of reverse polarity the 
rectifiers keep this branch open, equivalent to a 
“gating” action for any voltage appearing across the 
secondary of transformer 72, provided that this voltage 
is small compared to the voltage across secondary of 
T,. If the voltages across secondaries of Ty and T», 
are in phase, current will flow through meter circuit 
during the half cycles that the rectifiers are conducting, 
A meter in this circuit indicates the in-phase voltage in 
one direction. If a 180-deg phase relation exists, indi- 
cation is in the opposite direction. Should a 90-deg 
phase displacement occur, equal current flows in both 
directions resulting in zero indication. 

To apply this circuit to the coil tester the voltage 
across the coil, from 4 to C in Fig. 3, is used as the 
reference voltage. In the actual circuit, shown in Fig. 
5, this voltage is applied to a divider consisting of a 
resistor and neon lamp. Voltage across the neon lamp, 
which acts as a voltage limiter, is fed through a cathode- 
follower circuit and transformer to the “short” indicat- 
ing circuit. When a coil with a shorted turn is placed 
over the core, an in-phase current flows through tank 
circuit causing an in-phase voltage appearing from A 
to B. Voltage from A to B after being amplified in the 
electronic voltmeter is applied to the input shown in 
Fig. 4, and results in an indication on the meter. 
Since each coil style has different characteristics, the 


Input from ‘ 

° Conducton 
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from a shorted turn from the capacitative current caused 
by turn-to-turn capacitance of the coil winding. Voltage 
across points A and C in Fig. 3 is used as the phase 
reference with which to compare output from impedance 
bridge and thereby indicate shorted turns. 
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Fig. 5—Circuits shown in Figs. 3 and 4 are connected through an electronic voltmeter used to calibrate and tune the 
equipment, and amplify the bridge output voltage before applying it to the shorted-turn indicator. 


test equipment has to be tuned for the particular coil 
style to be tested. To tune, a known good coil of the 
style to be tested is placed over a test core selected to 
best fit the hole in the coil. Amplifier gain control is 
adjusted until the input power reaches the desired level 
as indicated by the volts-per-turn meter. Tune-test 
switch, shown in Fig. 5, is thrown to “tune” and the 
sensitivity control is turned up to give a reading on the 
tuning meter. Oscillator tuning control is varied in 
conjunction with the bridge balance control to give a 
minimum reading on the tuning meter ; with this adjust- 
ment correct the “short’’ meter will read zero. Tune- 
test switch is thrown to “test.” Then with power off, 
a single turn of wire of the same size as that in the coil 
is shorted around the coil. Power is turned on again, 
and the sensitivity control is set to show half-scale de- 
flection on “short” meter, and the equipment is ready 
for operation. Each coil is placed over the core and 


power turned on; good coils show no deflection and 
coils with shorted turns show deflections of half scale 
or more on the short meter. 

As a safety measure to prevent operator from con- 
tacting the high voltages present when coils are being 
tested, the test core is placed in a phenolic cabinet with 
an interlocking switch on the door. Sliding contacts are 
placed in the cabinet which connect the test core upon 
insertion. To prevent operation of the equipment with- 
out a coil over the test core and thus damage the am- 
plifier by operating it with no load, another interlock 
was needed. This was accomplished by installing a 
shelf with an interlock switch in the test cabinet just 
above the base of the test core. Weight of the coil 
closes the interlock switch on the shelf. When switch 
is open the contacts remove the oscillator signal from 
the amplifier and connect the screen grids of the 807 
tubes to ground. O00 


Standard Electrical Units Revised 


To put the formal:statutory definition of standard 
electrical units on a clear, unambigous basis and assure 
closest practicable agreement between electrical and 
mechanical units, Congress has passed an act proposed 
by the National Bureau of Standards which redefines 
the basic electrical units in terms of “absolute” units 
alone. Changes in magnitude of the units are small, 
in no case larger than %o of one per cent. 

There were no central laboratories when the previous 
law was passed, and to enable any competent laboratory 
to set up valid electrical standards the United States 
law, as well as international agreements, prescribed cer- 
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tain devices to produce three basic units. 

It was later found that these conventional standards 
did not produce exactly the intended values of the 
units. Furthermore national standards laboratories 
were established in all of the larger industrial countries, 
and the need for the old system of reproducible elec- 
trical standards has disappeared. 

New Act is similar to the old law in defining the 
fundamental practical units as multiples of the units of 
the cgs electromagnetic system. They are also com- 
ponent parts of the mks system which is being widely 
accepted in textbooks and engineering practice. OOO 
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Industrial research 


Pioneer in basic research, General Electric reviews 


past accomplishments and dedicates new facilities 


in the public 


ELEBRATING ihe fiftieth anniversary of the 

establishment of the first industrial research 

laboratory in the United States, General Electric 
Company on Oct. 9 dedicated its new Research Labo- 
ratory at the Knolls, near its main plant at Schenectady. 
Present at the ceremonies were Dr. Willis R. Whitney 
founder of the laboratory in October, 1900, and its first 
director, and Dr. William D. Coolidge, director emer- 
itus and honorary vice president of General Electric. 
Charles E. Wilson, president, formally dedicated the 
new home of the laboratory and presented a golden key 
to Dr. C. G. Suits, vice president and present director 
of research. Dr. Suits in turn unveiled a plaque citing 
Mr. Wilson’s “inspiring leadership and encouragement 
in the quest for knowledge, his clear understanding of 
the essential nature of research, and his vision for the 
role of science in the national economy and in the wel- 
fare of the American people.” Dr. Suits also unveiled 
two heroic glass portraits of his predecessors, Dr. Whit- 
ney and Dr. Coolidge. 

In the principal address at the dedication ceremonies, 
Mr. Wilson stressed the role of large corporations in 
carrying out fundamental research programs. He sug- 
gested the inevitability, in our increasingly complex 


New home of the General Electric Research Laboratory 
located at the Knolls near Schenectady, N. Y. It now 
houses 107 laboratory rooms, but ready availability of 
services and use of movable steel partitions permits 
establishment of laboratory rooms of any size desired. 
Including four other principal structures, about 
180,000 sq ft of usable floor space is available. 
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interest as well as commercial. 


economy, that large industry, with its collateral re- 
sources in technical personnel and extensive physical 
facilities, must find itself more and more involved in 
the financing and execution of scientific research proj- 
ects of ever greater magnitude. It is becoming almost 
impossible for the university or private institution to 
muster the substance, either human or material, to cope 
with many of the more important scientific undertak- 
ings. Some of the projects are so large, in fact, they 
can be carried on only by government enterprise. 

Fundamental science has always differed from tech- 
nology in many ways, but especially in the way that it 
is supported economically, Mr. Wilson continued. 
Technology pays its way but historically pure science 
has had to be subsidized. To the extent that it has been 
subisidized within industry, as in the case of this re- 
search laboratory, it has also paid its way handsomely, 
not only through industrial application of discovered 
scientific facts, but to the public. 

In times past, research has abundantly paid for itself 
through the ultimate transformation of new knowledge 
into marketable products and services. It is quite 
likely that this is no longer true, in the old-fashioned 
sense. The market for betatrons, cyclotrons, reactors, 
and similar spectacular devices of the atom-smashing 
age is rather limited. But there is no disposition to 
abandon broad research programs. 

Because management owes its paramount obligation 
to the public, Mr. Wilson concluded that as a trustee 
for the rights of employees, stockholders and the local 
community, it has the right to undertake research pro- 
grams of admitted importance to the general public, 
even though it might jeopardize the efficiency of normal 
operations and endanger the company’s ability to carry 
on at a profit. He agreed with the analysis of Peter 
Drucker, author of The New Society, that manage- 
ment’s policies and principles determine very largely the 
character of our society, and that public reaction to the 
business decisions made by management is as much a 
part of the enterprise’s business as are new markets or 
new products. 

In a recent statement, Dr. Suits spelled out this 
philosophy more specifically: “In a large proportion of 
the laboratory’s work, the criterion is whether the pro- 
posed investigation offers the possibility of acquiring 
new knowledge, and it is not necessary to specify in 
advance whether it will find some application in con- 
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The three directors of the General Electric Research 
Laboratory since its inception in 1900, Dr. Willis R. 
Whitney, Dr. William D. Coolidge, and Dr. C. G. Suits. 


” 


nection with products or business of the company... . 
Not only does the scientist not need to promise in ad- 
vance what will come of a research project, but often, 
even after it is done, it is still not clear where and how 
it will be applied. Thus, Langmuir’s work on high 
vacuum led to the high-vacuum, high-power electron 
tube, which eventually made possible reliable radio com- 
munication over long distances and modern applications 
of industrial electronics.” 

The General Electric Research Laboratory was estab- 
lished in 1900 when company officials recognized that 
some new source of fundamental scientific knowledge 
should be provided which could be applied to make the 
technology of the future, particularly as it concerned 
the electrical industry. The idea of a commercial firm 
engaging in fundamental research was very novel then, 
as such investigations had previously been done almost 
solely by academic scientists. 

Dr. Whitney, then a brilliant young chemist at the 
Massachusetts Institute of Technology, was selected to 
head the laboratory, which was started in an old barn 
in back of the home of Dr. Charles P. Steinmetz in 
Schenectady. Dr. Whitney is still listed as a “Non- 
Resident Professor of Chemical Research” at MIT. 
From this small beginning has come the present labo- 
ratory, still devoted primarily to fundamental research. 
It now has a staff of over eight hundred. About a 
quarter are physicists and chemists, while the rest pro- 
vide technical, clerical and other assistance. 

Dr. Whitney developed the metallized carbon fila- 
ment, used in the “Gem” lamp, introduced in 1905. 
This gave 25 per cent higher efficiency than its prede- 
cessor, the carbon filament developed by Edison. 

In 1905 Whitney had persuaded another MIT chem- 
ist, Dr. William D. Coolidge, to join his staff. Coolidge 
became interested in the lamp problem also and soon 
was able to make a considerable improvement in the 
process of making squirted filaments, first started in 
Europe using a paste of tungsten powder. These were 
stronger than the old ones, but still quite fragile since 
the particles were held only mechanically after the binder 
had been baked out. By 1908 Dr. Coolidge had devel- 
oped a means to make tungsten ductile, and thus tung- 
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sten wire filaments became possible. Lamps equipped 
with them were introduced in 1910. 

The next big improvement in incandescent lamps 
came as a result of the work of Dr. Irving Langmuir, 
who came to Schenectady from Stevens Institute of 
Technology in 1909. He developed the gas-filled lamp 
which overcame the blackening of lamps due to evap- 
oration of the tungsten. The coiled filament in turn 
overcame the problem of reduced efficiency due to 
higher heat loss due to the presence of the gas. Dr. 
Langmuir is also credited with high vacuum techniques 
and means for overcoming the space charge around the 
cathode of a three-element electron tube. 

As a further result of his researches on heat losses 
from filaments, Dr. Langmuir found that heat liberated 
when atoms of hydrogen combine in pairs to form mole- 
cules is considerably greater than the amount resulting 
from the combination of burning hydrogen with oxygen 
to produce water. This led to the atomic hydrogen 
welding torch, in which a stream of hydrogen is passed 
through an electric arc between tungsten electrodes. 


Dr. Langmuir’s Work on X-Rays 


Today, Dr. Langmuir is best known for his work on 
X-rays. In the early X-ray tubes the electrons orig- 
inated from a cold metal cathode, usually aluminum, in 
the presence of a small amount of gas. In 1913 Dr. 
Coolidge produced his first high-vacuum tube which 
freed tubes from erratic behavior by eliminating the 
gas. Electrons were produced from a low-voltage fila- 
ment. Today this “Coolidge” tube is used in practically 
all applications of X-rays. In later years the G-E Re- 
search Laboratory has continued to make important con- 
tributions to X-ray production and use. A “cascading” 
principle, developed by Dr. Coolidge, in which the elec- 
trons are accelerated in easy stages and a new type of 
“resonance” transformer devised by Dr. W. F. Westen- 
dorp permitted one- and two-million volt X-ray units 
to be produced for both medical and industrial use. 

In 1921, Dr. Albert W. Hull invented the magnatron, 
an electron tube in which variations in a magnetic field 
around the tube control the flow of electrons in place 
of the usual grid. Magnetrons were improved in various 
countries and one version has been widely used in radar 
sets. Now these tubes are finding industrial application 
in the heating of plastics with uhf waves. 

The gas-filled thyratron is another electron tube 
invented by Dr. Hull. It is one of the most useful of 
industrial electron tubes. 

Among others, the G-E research laboratory has 
done much work in the development of silicone com- 
pounds. Dr. E. G. Rochow developed a simplified 
method of synthesizing the materials directly from sili- 
con and carbon compounds. 

Developments in other types of insulating materials 
include solventless varnishes. 

Much work on magnetic materials has been carried 
on in the metallurgical division. Through studies in 
composition, melting, rolling, fabrication and assembly, 
core losses in electrical steel (silicon) sheets have been 
reduced to one-third earlier values. A whole new series 
of permanent magnet alloys—the alnicos—have also 
come out of this laboratory. 

(Continued on page 204) 
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Frictionless Bearings in Timer Relay 


Pneumatic time delay energized by solenoid 
with armature guided by links. 


BRUCE C. WELLS 
Design Engineer, Westinghouse Electric Corp. 


RICTIONLESS knife edge bearings formed on 
two tie pieces support the movable armature in a 
new type of pneumatic time-delay relay, right, re- 
cently developed by the Westinghouse Electric Corpor- 
ation. There is only one bearing pin in the entire as- 
sembly that might freeze due to dust and corrosion. 
It holds the armature to the movable yoke and permits 
the armature to align with the fixed magnet faces. An 
armature spring provides a friction positioning device 
so that the armature faces are held in proper relation 
to the magnet faces when the magnet is de-energized. 
Besides providing free guides for vertical movement 
of the armature, the tie pieces also function as operating 
levers for one or two auxiliary snap-action switch units 
mounted on the front plate for circuit interlocking 
purposes. Main time-delay switch, which is also a 
small snap-action type, is actuated by a separate oper- 
ating lever spring-mounted against knife edge bearings. 
Two similar compression springs hold the tie plates 
in place, but unlike the main operating spring they 
exert no actuating pressure. They must be further 
compressed and removed before the tie pieces can be 
disassembled. Tie pieces are stamped from 0.032 in. 
stainless steel. 

Construction of the magnet assembly permits con- 
verting the relay from an “off delay” relay to an “on 
delay” relay by removing the two magnet mounting 
screws, inverting the magnet, reassembling and adding 
a helical operating spring to return the armature. 
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Principal parts of air chamber, showing central dia- 
phragm, regulating valve on top and check valve below 
it. Time delay of 0.2 to 200 sec is provided by dial. 
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Tie links pivoted on knife edge bearings provide free 

movement of armature on this Westinghouse type AM 

pneumatic time-delay relay. Normal operating position of 
relay is vertical with dial at top. 


Several designs were considered for the time-delay 
function. The available types of time-delay relays util- 
izing clock mechanisms and spring-driven escapement 
mechanisms are relatively narrow range devices, often 
too bulky for available mounting space. Time-delay 
periods obtained by using bimetallic type or oil dash-pot 
type elements are relatively short. The long reset time 
required by bimetallic elements, and the mechanical 
difficulties to which a close-fitting piston and dash pot 
are subject, eliminated these types from consideration 
in favor of the pneumatic type element, which is the 
basis of this design. 

In the specific design worked out, as shown in the cross- 
sectional views, the moving assembly consists of a flex- 
ible diaphragm of treated fabric supported between two 
steel disks and a stainless steel operating pin. At its 
periphery, the diaphragm is held against a cast alum- 
inum housing by a pressed steel cap with center open- 
ing through which the operating pin freely projects. 
Within the housing body is a partition across which ex- 
change of air volume takes place as governed by con- 
trolled orifices. When the operating pin is urged down- 
ward under spring action (right), air from the upper 
chamber is sucked into the lower chamber through a 
regulating valve, which gives a governed time delay 
from 0.2 to 200 sec. The valve combines a variable 
annular opening and long conical passage between a 
fixed orifice seat and a screw adjusted brass stem. A 
graduated indicating dial is fastened to the stem. Com- 
pression spring of stainless steel and washer provide a 
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friction clutch for the indicating dial, which would 
otherwise “creep” out of adjustment due to vibration, 
caused by armature impact. 

When the operating pin is moved upward (left), the 
air is forced out of the lower chamber through three 
holes in the casting partition and through a check valve 
consisting of a thin phosphor bronze disk which flexes 
upward when air pressure is applied from below. Air 
is recirculated through the regulator valve. 

Underneath the perforated steel top of the air cham- 
ber is an air cleaner consisting of 4% in. wool felt. It 
filters any dust from replacement air entering the regu- 
lating valve. Its mechanical impedance is such that it 
does not affect setting of regulating valve. 

With the armature placed at the bottom (photograph 
shows unit on its side) the armature and frame return 
to the downward position by force of gravity, while the 
operating pin is forced downward by the compression 
spring on the operating lever (upper left). Energizing 
the coil forces the armature upward instantly. When 
the coil is de-energized, the armature frame falls clear 
of the operating pin and allows the latter to be forced 
downward by the operating pin at governed time delay. 
On the other hand, with the armature pivoted in the 
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Frictionless Bearings in Timer Relay 
Electromagnetic Pump 
Charging Storage Batteries 


Thyratron Temperature Regulator 


Elementary Wiring Diagrams 


Servo Measures Drift In Rate 
Ethyl Cellulose Wire Insulation 
Subassemblies Simplify Servicing 
Standardization of Print Names 


Electric Impact Hammer 
TV Light Source 


And other new ideas and 
developments of interest 





upper hole in the frame, it is held in the upward position 
by a separate tension spring, not shown. This type of 
action necessarily called for a switch of snap-action 
design. 

Operating coil is held in position by two spring clips 
riveted to the stationary magnet punchings. This con- 
struction facilitates coil replacement. Coils are available 
for 25 to 60 cycle operation in standard voltages. 00 0 


Electromagnetic Pump For Small Presses 


Composite fluid power unit, powered by op- 
posed linear d-e electromagnetic actuators, 
has constant power input with variable vol- 
ume and pressure output. 


WOODROW L. WROBLE 
Electrical Engineer 
Roble Engineering Co. 


URING the early days of the electrical industry 
much thought was given to linear electromagnetic 
actuators as power units for oscillating pumps, but 
there was no practical method of converting alternating 
current into direct current. Today with the develop- 
ment of low-cost and compact selenium rectifiers the 
situation is more favorable, and the recent demand for 
small hydraulic presses has created the need for small, 
composite fluid-power units. Other inherent applica- 
tions where fluid power is required include portable 
equipment such as lifts and jacks. 
Basic specifications for an electromagnetic pump for 
such applications were set up as follows: 
. Hydraulic pressure: 2500 psi max, 200 psi min 
. Stroke: 0.250 in. min, 1.000 in. max 
Displacement : 0.25 gpm min, 1.00 gpm max 
Power supply to full-wave rectifier : 115 volt single 
phase 
Power from rectifier : 


RON 
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at 95 volt 
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In developing this electromagnetic hydraulic pump, 
the first consideration was the design of magnets for 
the required mechanical force. At maximum hydraulic 
pressure a large magnetic force was required over a 


. short stroke while at minimum hydraulic force a small 


magnetic force was required over a long stroke. To gain 
this condition without too much complexity the double- 
acting magnetic structure shown in Fig. 1 was 
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Fig. 1—Each end of the pump piston is connected by 
piston rods to one of the two magnet armatures. Two 
opposed electromagnets, alternately energized, cause the 
piston to oscillate. Long magnet working stroke is ob- 
tained by tapering the pole pieces and armatures. 
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developed. Pole pieces and armature are tapered to 
get a reasonable force at a stroke of 1 in.; to reduce 
the effective air gap the piston rods are made of mag- 
netic material and carry a portion of the magnetic flux 
at maximum stroke. The magnetic circuit at maximum 
stroke is shown in Fig. 2 for one end or half of the 
structure. The flux density is low at maximum stroke, 
and by using the piston rods to carry some of the flux 
the effective air gap is reduced. This greatly reduces 
the ampere-turns required. 

To obtain both large volume at low pressure and low 
volume at high fluid pressure, a compression spring 
maintains armatures at maximum stroke for a designed 
minimum hydraulic pressure. At any hydraulic pressure 
above limiting value, piston remains stationary and only 
armature moves to compress the spring and reduce 
magnet working gap up to a point where sufficient mag- 
netic attraction is developed to oppose the hydraulic 
load on the piston. At maximum hydraulic pressure, 
spring is compressed until armature comes into con- 
tact with a collar on the piston rod and directly actuates 
the piston at its minimum designed stroke. This makes 
it possible to overcome the spring force with only a 
small portion of magnetic force, and variable fluid dis- 
placement is attained with minimum mechanical com- 
plexity. 

Assuming a diameter of 1 in. for the cylinder and 
54g in. for the piston rod, and an operating rate of 5 
cycles per sec, the displacement is 1.246 gpm at maxi- 
mum stroke and 0.316 at minimum stroke. At maxi- 
mum pressure the calculated force is 1195 lb, and 
95 lb at minimum pressure. Power required therefore 
is 0.565 hp or 423 watts at maximum pressure, and 
0.181 hp or 135 watts at minimum. Output of the sele- 
nium rectifier selected was 500 watts. Although on 
test the actual maximum power input to the pump 
was greater than 500 watts, the rectifier did not over- 
heat, and it performed satisfactorily under continuous 
duty. 

Since magnet circuit calculations are not exact, it is 
better to omit efficiency in detail calculations and in- 
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Fig. 2—Flux density is low at maximum stroke. To re- 

duce the number of ampere-turns required, piston rods 

are used to carry some of flux and the effective air 
gap is reduced. 
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Undesirable magnetization in materials and tools 
can be eliminated and magnetic flux in permanent- 
magnet assemblies can be stabilized with this de- 





magnetizer developed by General Electric Co., 
Schenectady, N. Y. Unit is designed with an air- 
core coil and horizontal flux axis so parts can be 
demagnetized on a production basis by passing them 
through the opening on a nonmetallic conveyor. 
Coil is designed for operation on 115 volt 60 cycle 
line; rectangular opening will accommodate stock 
up to 8 in. wide. Ld tS 





crease the coil power over the calculated requirements 
for losses. From mechanical size limitations, the maxi- 
mum outer pole area was limited to 8 sq in., and for a 
reasonable magnetomotive force maximum flux density 
in outer pole gap at maximum stroke was limited to 25 
kilomaxwell per sq in. Angle of pole taper was 45 deg. 

Under these conditions the calculated flux across the 
outer air gap was 200 kilomaxwell which gave a calcu- 
lated force of 35 lb. Calculated flux in the piston rod 
was 33 kilomaxwell and 167 for the inner pole gap, 
giving a flux density of 278 kilomaxwell per sq in. and 
an attractive force of 99 lb from outer and inner poles 
at a maximum stroke of 1 in. Ampere-turns required 
to produce the magnetic flux calculated above was 4340 
for the outer pole and 9510 for the inner pole, or a total 
of 13,850 ampere-turns. This met the requirements for 
maximum displacement. 

At minimum stroke with an air gap of % in., flux 
densities calculated from ampere turns were 87.6 and 
111 kilomaxwell per sq in. for outer and inner poles, 
with calculated forces of 426 lb from the outer pole and 
1020 lb from the inner pole, or a total force of 1446 Ib. 
Subtracting the force of 60 lb exerted by the compressed 
spring gives a net force of 1386 lb. This value exceeds 
the calculated hydraulic force of 1195 lb, and the mag- 
netic structure therefore is satisfactory. 

Coil design was based on a coil cross section of 1 
sq in. and a coil length of 4%4 in. The winding required 
to deliver the required ampere-turn was determined 
as 2000 turns of No. 17 in 21 layers with 95 turns per 
layer. Total length of the winding was 2100 ft, and 
with a resistance of 6.23 ohm per 1000 ft the total 
resistance was 13.1 ohms. Coil current with 95 volt 
supply was 7.25 amp, giving 14,500 ampere-turns, and 
690 watts dissipation. Ampere-turns are greater than 
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theoretically required, but it is always necessary to have 
the coil ampere-turns greater than calculations indicate 
to compensate for magnetic losses. The coil was cooled 
by the fluid pumped, and this makes it possible to dis- 
sipate the coil power. The coil was machine wound 
and impregnated with high-temperature compound 
under a vacuum. 

The material used for the magnetic structure for the 
experimental model was medium silicon steel. Lamina- 
tions would prove superior for the magnet, except for 
the problem of oil lines. The packing used for the 
piston and piston rods was the conventional O-ring. 
The valves were of seated-ball design, and were mount- 


ed in the magnetic structure proper. The cylinder and 
rods were polished to a finish of approximately 20 mi- 
croin. In order not to reduce the inner pole face objec- 
tionally, tapered snap rings were used to retain the 
piston heads. Wide groove between the opposed mag- 
nets is primarily for preventing interaction of flux 
between the two magnet structures, but also serves 
as an oil reservoir for magnet cooling. Threaded caps 
on the piston rods allow for spring adjustment and 
stroke variation. Maximum hydraulic pressure reached 
was 2000 psi and the minimum pressure at 1 in. stroke 
was 150 psi. The fluid flow was slightly less than the 
calculated values. ood 


Charging Control for Storage Batteries 


Modified constant-voltage method eliminates 
premature storage battery failure and in- 
creases battery capacity. 


K. A. VAUGHAN, 
Manager, Field Engineering 
Gould Storage Battery Corporation 


ORRECT battery charging requires only that d-c 

current be passed through the battery to restore 
the energy which has been taken from it while perform- 
ing work. This current is passed through the battery 
at a rate which will not overheat the battery but which 
will completely charge it within a reasonable length 
of time, generally 8 hr. Current is passed through 
the discharged battery at a high starting rate and 
tapers off to a low finishing rate as the battery 
becomes charged. 

The modified constant-voltage method generally 
employs a constant-voltage d-c generator, although 
a shunt-wound generator can be used when single 
batteries are to be charged. When the constant voltage 
generator is used, a ballast resistor is connected in 
series with the battery. At the beginning of the charge, 





Plastic handle for this 
portable light is formed 
from a length of extrud- 
ed Tenite tubing. The 
low - heat - conducting 
plastic is tough, pleasant 
to the touch in either 
heat or cold, and will 
withstand hard use. The 
lantern made by Econo- 
my Electric Lantern Co., 
Inc., Sturgeon Bay, 
Wis., has both a flash- 
ing red light (at top) 
and a penetrating white 
light; is an emergency 
signal lamp as well as a 
general utility light for railway, industrial and per- 
sonal use. Case is aluminum and weatherproof. 
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Generator voltage, charging current and cell voltage ob- 
tained by the modified constant-voltage charging method. 


a high starting rate is used, the rate depending upon 
how much the batteries have been discharged. As the 
battery becomes charged, the rate automatically tapers 
off since the battery voltage rises and approaches that 
of the generator. Approximately the last 20 per cent 
of charge is given at a low finish rate—5 amp per 
100 hr capacity of the battery. If recommended finish 
rates are exceeded batteries will overheat and hydro- 
gen will be driven off. When the battery is fully 
charged, automatic controls disconnect it from the 
charging circuit. 

Based on experience and the characteristics of the 
lead-acid battery, the bus voltage for an 8-hr charge 
should be 2.63 volts per cell. For example, a 15-cell 
battery requires generator bus voltage of 39.5. This 
voltage is a little greater than theoretically required 
but aids in furnishing a stable charging current. If a 
lower voltage were used, the charging current would 
be subject to considerable variation as the voltage of 
the battery approached that of the generator. 

Capacity of the charging generator is determined by 
the ampere-hour capacity of the battery and the number 
of batteries to be charged. For each 100 amp-hr of 
battery capacity, the generator should deliver 22.5 amp. 
Thus, equipment to charge a 500 amp-hr battery should 
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be able to deliver 112.5 amp. 

One method of controlling the charge employs an 
ampere-hour meter which measures the product of 
current and time without regard to voltage. In many 
installations the meter is mounted on the panel board 
of the charging equipment, each battery having a 
separate charging panel. It is set to terminate the charge 
when the ampere-hours required to bring the battery to 
full charge have been delivered. To determine the 
ampere hours required, the specific gravity of a pilot 
cell is taken before putting the battery on charge, and 
a chart, supplied by the battery manufacturer, is con- 
sulted to give the correct meter setting for that type 
battery at that specific gravity. Once the meter is set, 
it is not necessary to reset or take any readings except 
the final specific gravity reading. Another type of 
ampere-hour meter is mounted on the body of the 





Bridge circuit using furnace heater as sens- 
ing element controls thyratron which acts 
as a continuously variable current valve. 


N EXPLORING new compositions of glass, refrac- 

tories, and other industrial products, systematic 
phase-equilibrium studies have been of great value. 
However one important difficulty in this work has been 
the necessity of maintaining the specimen under study 
at a constant high temperature until a state of equilibri- 
um is reached. Even small fluctuations in temperature 
may result in erroneous data, especially in multicom- 
ponent systems. 

In an effort to obtain better temperature regulation 
than was possible with regulators currently in use, Dr. 
William R. Eubank, National Bureau of Standards, 
Washington, D. C., undertook the development of a 
thermostat for temperatures above 1000 C. As a result 
a precision thermostat shown in Fig. 1 was designed 
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Fig. 1—Electric furnace temperatures are maintained 
contant within a very small range at temperatures above 
1000 C by means of a precision thyratron regulator. 
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Thyratron Temperature Regulator 
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battery-powered equipment. It registers as the battery 
discharges with use and does not have to be set for 
charging. 

A second method of regulating or controlling the 
charge is by means of a voltage-relay timer. When 
this method is used a relay operates a timer when 
the battery reaches that stage of charge at which the bat- 
tery starts to gas—2.37 volts per cell at 77 F. The bat- 
tery is 80 to 85 per cent charged at this point. The timer, 
which has been preset, automatically terminates the 
charge when it times out. The timer setting is generally 
2.5 to 3 hr, but older batteries may require a longer 
time. When a specific gravity reading taken at the 
end of the charging cycle is less than 1.260-1.280 
the battery is not fully charged and the timer setting 
should be increased. If the temperature of the battery 
is above 110 F, charging rate is too high. ooo 





with a temperature range between 1000 and 1550 C in 
which the furnace winding itself serves as the sensitive 
element. Furnace element forms part of a bridge circuit 
for control of a thyratron tube. Thyratron circuit then 
acts as a continuously variable valve, allowing just 
enough current to flow to compensate for temperature 
fluctuation. Device is independent of normal fluctua- 
tions in line voltages, and maintains furnace tempera- 
tures constant within +0.1 C for several hours and 
within +1.0 C for several days. 

As shown in Fig. 2, output of an a-c bridge, one arm 
of which serves both as a resistance thermometer and 
and as a heater element for the furnace, is amplified and 
applied to the control grid of a thyratron. When re- 
sistance of the furnace winding changes slightly with 
temperature, resulting unbalance of the bridge produces 
a difference in phase between control voltage and 
anode voltage of the thyratron. This phase difference 
determines the firing period of the thyratron, and the 
thyratron action is reflected to the bridge circuit through 
a transformer, thus controlling the amount of energy 
supplied to the furnace. 

Power is supplied to the bridge circuit by a constant- 
voltage transformer. A variable autotransformer then 
reduces output of the voltage regulator to the value 
needed for a particular operating range. In series with 
the autotransformer primary is a variable resistance 
which is also connected in parallel with the 25-volt 
primary of a 250-va transformer whose 1000-volt sec- 
ondary is in the plate circuit of the thyratron. 

Thyratron controls furnace current by changing the 
impedance of the transformer primary. If phase of the 
control voltage is such that no plate current flows in 
the thyratron, transformer is unloaded and its impedance 
is high. Under these conditions, a negligibly small mag- 
netizing current flows in the primary. When thyratron 
fires, however, impedance of the primary becomes low 
relative to the variable resistance. Bridge current, and 
thus the current through furnace, is thereby increased, 
nearly all of it passing through the primary of the 
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New Driving Power Behind 


AMERICAN PHILLIPS 
SCREWS! 


New Campaign Goes 
Direct to Retail Buyers of 
Phillips-fastened products 


Manufacturers of all types of 
products know the production-sav- 
ings and sales-promotion power of 
American Phillips Screws. And now 
14,000,000 prospective buyers Y 
those products are being introduced, 
through the Saturday Evening Post, 
to the dependable “buy sign” of the 

Phillips Crossed Recess (the re- 
cess with the wide center open- 
ing for easy driving). They are 
being told that: 

is a Known Quality...a mark 


of Top Quality throughout 
the product 


sale quality? marks the spot... 


This campaign ee greater sales ae oy 


drive than ever behind American 
Phillips Screws... another good 
reason why it’s good business 
to Phillips-fasten your products. 


THE SATURDAY EVENING 
| OS Yes! a PHILLIPS screw 


PHILLIPS HEADquarters 1s 
this new and modern 5-acre 
planet at Willimantic, Conn., 
where American is in strong- 
er position than ever to sup- 
ply une eae demand for 

illips fasteners. ; PuNLiPs a 

is Crose- Necensed- Heed screws 

sarees ie 


AMERICAN SCREW COMPANY 


Plants at: 
WILLIMANTIC, CONN. and NORRISTOWN, PA. 
Warehouses at: 
589 E. ILLINOIS ST. 502 STEPHENSON BLDG. 
CHICAGO 11 DETROIT 2 
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Fig. 2—Furnace winding F constitutes one arm of the 
a-c bridge, which through the amplifier controls firing 
period of 3D22 thyratron tube. Thyratron action is re- 











flected 


to bridge circuit and furnace element by adja- 
cent transformer. 

















transformer. Thus transformer reflects the high-voltage, 
low-current characteristics of the thyratron switch into 
the power circuit as a low-voltage, heavy-current con- 
trol. 

Arms of the a-c bridge consist of the furnace winding 
(about 2 to 15 ohm), a 2-ohm resistor, a 2000-ohm 
resistor, and a variable resistance consisting of a 5000- 
ohm coil and a 10,000-ohm decade box in series. Re- 
sistance of the furnace winding, which consists of about 
100 gm of 0.8-mm platinum—20 per cent rhodium wire, 
changes rapidly with temperature above 1000 C and 
except for aging effects, maintains a definite relation 
to the temperature. High ratio between the resistance 
on the two sides of the bridge is possible because the 
amplifier is voltage-operated. 

Since alternating current is used, both reactive and 
resistive components of the bridge must balance. For 














































































































Rectangular teeth on the cylindrical surfaces of 
both the rotor and stator of this General Electric 
magnetic-fluid clutch increase its torque capacity. 
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this reason, the resistance coils in the bridge, except 
those of the furnace, are noninductively wound. Re- 
actance of the furnace is then balanced out by adjusting 
the variable secondary of a mutual inductance located 
in the same arm of bridge as the variable resistance. In 
order to use the mutual inductance with furnaces of 
various inductances, primary winding is tapped at three 
points. 

Amplifier has a gain of about 6000 and is of the con- 
ventional resistance-coupled type. Thyratron tube em- 
ployed is the sensitive, four-electrode 3D22. This tube, 
because of its inert gas content, has a control character- 
istic which is essentially independent of ambient tem- 
perature variations over a wide range. It also has such 
advantages as high current capacity, small preconduc- 
tion or gas-leakage currents, low control-grid-to-anode 
capacitance, and low control-grid current. 

In practice, furnace is first brought to approximately 
the desired temperature by manipulation of the auto- 
transformer. Variable bridge arm is then set at a value 
found by experiment to correspond to the temperature 
desired. During long periods of continuous operation 
balancing resistance is usually adjusted at about three- 
day intervals to compensate for the drift in the resistance 
of the winding. 

In several hundred short quenching experiments last- 
ing from 30 min to an hour, average temperature varia- 
tions corresponded to 1 or 2 microvolt in a platinum- 
platinum rhodium thermocouple (1 microvolt corre- 
sponds to 0.084 deg at 1300 C). Dependability for long 
experiments was demonstrated in constant control of 
a quenching furnace at 1300 C for more than a month 
and at 1350 C for three weeks. Average of 20 consecu- 
tive fluctuations occurring overnight and during week- 
ends was less than 0.5 deg C. 

An advantage in the use of the phase-controlled thyra- 
tron is gradual or proportional control as contrasted to 
on-off control. Over-shooting, which appears with on-off 
control, is greatly reduced. It is expected that the con- 
trol circuit will find application in the regulation of other 
furnaces and in baths and heaters operating at lower 
temperatures. Heater elements, such as pure nickel or 
certain nickel-chromium alloys, which have sufficient 
change of resistance with temperature in the lower 
temperature ranges would, of course, be required in 
the latter applications. ood 


Conventions for Power Lines in 
Elementary Wiring Diagrams 


FRANK E. REEVES 
Barnard & Burk 


From an engineering standpoint, there is no differ- 
ence in an elementary diagram of a control circuit 
whether the positive and negative supply buses L1 and 
L2 are drawn across the paper or up and down (com- 
monly called horizontally or vertically.) However, 
there are practical factors which determine which sys- 
tem is the more convenient. 

Control diagrams of power circuits, such as those for 
power circuit breakers, are usually drawn on drafting 
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aw” No better proving place for Guardian Her- 
metically Sealed Relays than Uncle Sam’s 
battlewagons that ride the oceans everywhere, 


G U A R D | A N For example: the Guardian Series 405 Telephone Type Rane, used for 


communications, is an “all-purpose” type especially suited to sensitive 

SERIES 405 D.C. applications. Instantly responsive. Operates at high speed. Provides a 
time delay on attract or release when equipped with a copper slug on 
the coil. Armature hinges on pin-type bearing to insure (1 ) long wear, 
(2) freedom from binding and (3 ) minimum side play. Standard weight 
of hermetically sealed Series 405 (DPDT ) Relay: 11.5 oz. Also avail- 
able with special windings. 


New Hermetically Sealed Relay catalog 5-H is yours for the asking. 


Series 30 A.C. Series 210 A.C.—215 D.C. Series 220 A.C, Series 695 D.C. Series 610 A.C.—615 D.C. 


Write — ASK US TO MAKE SPECIFIC RECOMMENDATIONS. NO OBLIGATION. 


GUARDIANWELECTRIC 


1627M W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN iabeey 
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paper with the long dimension from left to right, ‘east 
to west” or horizontal. 
buses are usually drawn horizontal with the across- 
the-line connections vertical or “north and south.” 
On the other hand, for machine tool control dia- 
gram work it is the practice to lay out the diagram the 
other way, with the short dimension from left to 
right. Such a diagram fits better on a catalog page 
and inside the cover of the housing of a control cabinet 
which is usually taller than it is wide. The machine 
Tool Electrical Standards and the JIC Standards printed 
in full in this issue beginning on page 85 require this 
system (Paragraph 1.4.1—Elementary Diagram), ar- 
ranging the control devices in the order in which they 
are energized. This system makes it more convenient 
to write in explanatory notes on various components 
and symbols when the across-the-line connections are 
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horizontal. oo¢c 







































































Servo Measures Drift In Rate 








An instrument which provides a convenient graphic 
record of the drift in rate of a timepiece over an 
interval of several days has been developed by H. A. 
Bowman of the National Bureau of Standards, Wash- 
ington, D. C. Simple relay-type servo system keeps the 
phase of a crystal-controlled standard frequency in step 
with the frequency of the timepiece. Amount by which 
the phase of the standard frequency must be shifted 
to match the unknown, varying frequency is then auto- 
matically plotted against time. Plot provides a curve 



























































































































Fig. 1—A simple servo system records graphically the 
drift in rate of a timepiece over an interval of several 
days. Standard 60-cycle frequency applied to the instru- 
ment is divided down to the nominal frequency of the 
timepiece by a synchronous motor. Servo motor modifies 
phase of standard frequency so total number of revolu- 
tions of the output shaft on the synchronous motor is 
kept at a constant ratio to the frequency of the timepiece. 
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For this reason, the supply 





Fig. 2—Angular motion of the servo phase shifter is 

transmitted to a second servo motor which operates an 

automatic recorder. A curve representing the frequency 
drift of the timepiece is thus obtained. 








from which both the instantaneous and integrated fre- 
quency error are obtained. Although specifically de- 
signed to measure rate drift in watches, clocks, and 
marine chronometers, device can be modified to record 
frequency drift in oscillators having frequencies of 
10 cps or less. Frequencies as low as one cycle in 
thirty seconds have been monitored using this device. 
Standard 60-cycle frequency applied to the instrument 
is, in effect, divided down to the nominal frequency of 
the timepiece or test oscillator by a synchronous motor 
whose output shaft has an angular velocity equal to the 
nominal frequency. Synchronous motor used is of the 
clock type drawing about 2 watts. Such motors, having 
auxiliary gear systems which make it possible to match 
almost any oscillator frequency, may be readily obtained 
commercially with output-shaft speeds from 3600 rpm 
down to one revolution in 24 hr. A small servo motor 
controlled by the servo loop advances and retards the 
phase of the standard frequency in such a way that the 
total number of revolutions of the output shaft on the 
synchronous motor is kept at a constant ratio to the 
total number of cycles executed by the test oscillator. 
Angular motion of the servo phase shifter is plotted 
against time on an automatic record using coordinates 
that refer to the test frequency instead of the standard 
frequency. A curve representing the test oscillator fre- 
quency drift is thus obtained. The displacement of this 
curve from a fixed reference line drawn in the direction 
of motion of the graph paper through the recorder 
then gives the integrated time error of the oscillator 
at any instant. Instantaneous frequency error is a func- 
tion of the angle between this reference line and the 
tangent to the curve. ooo 


Ethyl Cellulose Wire Insulation 


Successful application by the Hercules Powder Com- 
pany, Wilmington, Del., of ethyl cellulose extrusions for 
conductor-wire insulation in electric blasting caps has 
been recently revealed. 

Ethyl cellulose has been selected for this application 
after much investigation because it met two vital re- 
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Cooperation at 
your fingertips. 


Sooner or later you'll need technical help on the 











materials, parts and components listed on this page. 
Be ready with needed information at your 
fingertips. Check below for useful literature of 
interest to you... . also feel secre to call ina 


Fansteel engineer. 























Selenium Rectifiers 


Electrical Contacts Fansteel Selenium Rectifiers are 
In all forms, for all purposes, known for long life, stable output, 
made ofall recognized materials, and rugged construction. Stand- 
including tungsten, silver, molyb- ard rectifier stacks available for 
denum, platinum metals Fasaloy* practically any D-C service. 


alloys and Fastell* compositions. 


*Registered Trade Morks 
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D-C Power Units, Battery 
Complete Contact Assemblies Chargers, Sub-Assemblies 
Electrical contacts assembled to Complete with transformers, con- 
springs, reeds, brackets or other trols, meters and housings, or any 
supports, ready for use. desired degree of sub-assembly. 








PRODUCTS AND SERVICES INCLUDE: 
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Copper Base Alloys 


Fansteel ‘601’ Metals, a series 
of high strength, high conduc- 
tivity alloys for current carrying 
members. Bar, rod, sheet, strip, 
castings and fabricated parts. 









ELECTRICAL CONTACTS. ...SELENIUM RECTIFIERS, 
METALS: TANTALUM, TUNGSTEN, MOLYBDENUM, 
COLUMBIUM, COPPER BASE ALLOYS. 
RESISTANCE WELDING MATERIALS 


THAT SERVES INDI 


Tungsten and Molybdenum 


For ultra-special services requir- 
ing high strength or spring prop- 
erties at elevated temperatures; 
for vital functional parts of elec- 
tronic and X-ray tubes. Avail- 
able in wire, rod, sheet, bar, and 
fabricated parts 


Tempered Soldering Tips 
Last longer, boost production, 
save solder, save maintenance. 
Fansteel Soldering Tips are tem- 
pered; they do not soften at melt- 
ing points of common solders. 


Symbol of 
a Long Record 
of Integrity, 
Dependability 


and Service 


For nearly 50 years the elec- 
trical industry has welcomed 
Fansteel’s research and co- 
operation, and has looked 
to Fansteel for its specialized 
contributions of intricate 
and vital component parts. 


FANSTEEL 


METALLURGICAL 
CORPORATION 


North Chicago, 
illinois 
U.S.A. 
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meet with complete satisfaction: (1) owing to its in- 
herent toughness it has excellent resistance to the severe 
abrasion encountered in mining, construction and similar 
use; (2) it has flexibility at the low temperatures fre- 
quently met in such service; the ethyl cellulose wire is 
understood to remain flexible at temperatures down 
to — 100 F. 

Cost is another element in this selection. Ethyl cellu- 
lose is relatively moderate in price compared with other 
thermoplastics, such as nylon, that show similar appro- 
priate properties, as resistance to abrasion. 

It is understood that to date the output is solely 
for Hercules’ own needs. OOO 


Subassemblies Simplify Servicing 


Time required for servicing is reduced and program 
continuity is maintained in this multi-channel feedback- 
type microwave repeater through the use of easily re- 
placed individual repeater assemblies. Developed by 
Philco Corp., Philadelphia, the repeater is capable of 







































handling 32 two-way channels in the 5925-8000-mc 
band. Feedback repeater circuit permits multiple chain 
repeats with very little distortion and with only one 
microwave oscillator tube. To accommodate either fre- 
quency-sharing or time-division channelizing equip- 
ment, the unit was designed with a 300 to 300,000- 
cycle modulation acceptance bandwidth. Also standard 
telephone carrier equipment of the single-sideband sup- 
pressed carrier type may be used to provide a number 
of “party-line” and through circuits. Unit is designed 
to operate as an automatic repeater or as a terminal 
transmitter and receiver. Conversion from repeater to 
terminal operation is accomplished by a single toggle 
switch. ooo 


Standardization of Print Names 


Within a short time duplicate prints of engineering 
drawings will be ordered by a standard name which 
will specify the same type of print anywhere in the 


128 


quirements which previously used insulation did not 
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An impact blow up to 6000 Ib, at 1/64-in. work 
stroke, is combined with a 2000-lb pressure at end 
of stroke in this electric hammer developed by 
Black & Wester, Inc., Needham, Mass. The press 
is a d-c electromagnet consisting of a large coil 
mounted in a cast steel yoke and a flat-slotted arma- 
ture, operated by a rectifier from 115 volt a-c 
lines and drawing less than 10 amp. An impact 
control may be added to preset the hammer blow 
from a light one to rated maximum. St 


















country. Members of the blueprint industry through 
the International Association of Blue Print and Allied 
Industries, 506 South Wabash Avenue, Chicago 5, are at 
work on a complete list of standard terms and defini- 
tions. This list will cut through the confusion caused by 


the many trade names and processes. Although the 
common “blueprint” will not stand much changing, 
the “direct positive diazo-type ammonia developed blue 
line on foil” is sure to be simplified. These standard 
terms, first step in the preparation of a reproduction 
manual, will be released to users of reproductions 
43 tS 


before publication of the manual. 





Correction—Acrylic Parts 


In the article “Acrylics as Structural and Optical 
Components,” p. 94, September ELectricaL MANvu- 
FACTURING, table of properties on p. 96 should have 
been headed “Properties of Acrylic Sheet,” instead of 
“Properties of Acrylic Molding Powders.” The value 
for impact strength in the second column, for the heat- 
resistant grade, should be the same as for the standard 
grade—3.5 ft-lb per in. (Charpy unnotched). OOO 


TV Light Source 


Development of a repeating flashtube, designed to 
produce clearer televised motion pictures at lower oper- 
ating costs than were formerly possible, has been an- 
nounced by General Electric Lamp Department, Cleve- 
land. This new TV light source is housed in a glass 
tube approximately 6 in. long and 1% in. diam., and 

(Continued on page 206) 
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In the shop ... 28 ranges in one case to locate circuit troubles on production equipment. 
On the bench... 28 ranges in one case for checking electrical equipment during manufacture. 
Inthelab... 28 ranges in one case immediately available for research and development work. 


28 Instrument Ranges 
D-C VOLTS: 100 mv, 1/10/50/200/500/1000 volts (20,000 ohms per volt). 


A-C VOLTS: 5/15/30/150/300/750 volts. 
D-C CURRENT: 50 microamps; 1/10/100 milliamps; 1/10 amps. 


A-C CURRENT: .5/1/5/10 amps. 
RESISTANCE: 3000/30,000/300,000 ohms; 3/30 megohms. 


Stock Accessories Available for Extending Above Ranges 
It does so much, so well, for so little. Check your Weston Representative for full details or see your 
local jobber. Weston Electrical Instrument Corporation, 582 Frelinghuysen Avenue, Newark 5, 


New Jersey ... manufacturers of Weston and Tagliabue Instruments. 


Albany + Atlanta » Boston « Buttalo * Charlotte «Chicago Cincinnati « Cleveland » Dallas « Denver » Detroit » Houston * Jacksonville » Knoxville « Little Rock Les Angeles » Meriden» Minneapolis * Newark «New Orleans 
New York © Orlando * Philadelphia » Phoenix « Pittsburgh * Rochester * San Francisco « Seattle « St. Louis « Syracuse « Tulsa « Washington, D. C. «in Canada, Northern Electric Company, Ltd., Powerlite Devices, Ltd. 
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SERVO SYSTEM HAS CONVERTER, AMPLIFIER, SERVO MOTOR 


ONSISTING of a converter, an amplifier and a balanc- 

ing motor, servo amplifier system can be used as: a 
control for standardizing output and frequency of ampli- 
fiers; a temperature regulator; a null detector in bridge or 
potentiometer circuits; and as a remote positioning sys- 
tem. Converter is essentially a SPDT switch driven at 60 
cps and is used when input signal is d-c. Amplifier has 
three stages of voltage amplification plus a stage of power 
amplification. Balancing motor is a 2-phase induction type 
with independent leads brought out from each field wind- 
ing; three types can be furnished with no-load speeds of 
27, 54 and 162 rpm respectively. 

Two models, 351921 and 354574, are available which are 
identical in appearance but differ in overall voltage gain 
and resultant sensitivity. Amplifier 351921 has an input 
impedance of 400 ohm, sensitivity of 2 microvolt, overall 
voltage gain of 10®, while model 354574 has an input im- 
pedance of 7000 ohm, sensitivity of 0.5 microvolt and over- 
all voltage gain of 4 x 10®. Output rating of both is 2 to 
12 ma at 20 to 154 volt 60 cps. 

Input impedance matching in 351921 amplifier is not im- 
perative for satisfactory operation and any source im- 
pedance from 0 to 600 ohm will serve. Maximum sensi- 
tivity obtained at zero ohm. Input signal of 2 microvolt 
(with gain set at maximum) will drive the 27-rpm motor. 
With 54- and 162-rpm motors, inputs of 4 and 10 micro- 
volt, respectively, are required. Curve at left gives rela- 
tionship between a d-c input signal and the amplified a-c 
output voltage. From this curve, it is apparent that signals 
over approximately 25 microvolt produce no appreciable 
increase in output and blocking occurs at approximately 
50 microvolt. D-c output from the amplifier is approxi- 
mately 30 ma at zero input and decreases to about 18 ma 
with signals of 30 microvolt and over. In effect, d-c output 


Output, a-c volts rms 
Amplifier output, ma 


current functions as a variable damping or motor braking 
current which helps prevent motor from coasting and hunt- 
ing about null point. Changing d-c output with increasing 
and decreasing signal inputs permits faster motor move- 
ment toward null point and slower movement near null 
point. The 354574 amplifier differs somewhat in its circuit 
configuration. However, relationship between input signal 
and output voltage approximates that shown in curve at 
left, except that approximately one-quarter the d-c input 
signal is required to develop a given output voltage. 

Power amplifier stage of each type amplifier is com- 
prised of two 7N7 twin-triode tubes in parallel. Common 
plate current flows through one winding of the two-phase 
balancing motor. Method of operation is as follows: One 
plate of each tube is positive while the other is negative. 
As a result each section conducts only during alternate 
half-cycles. With no signal applied to grids, output or plate 


Current, ma 
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Amplifier input,d-c microvolt 
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Operating characteristics of servo system are shown by three curves: volts input vs volts output (left), wave analysis of output 
current (center) and output current (function of motor speed) vs output voltage. 


To aid readers in placing their needs and problems before sup- 


pliers without a delay, complete mail address is given for 
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each item in this department. In writing to the manufacturer, 
please mention ELECTRICAL MANUFACTURING as your source. 
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BIG? Yes... but that’s only part of the story 


Anyone with a press large enough might mold a big plastic part. 
But...how many... how fast...and how consistently perfect? 
Here at Chicago Molded the volume production of extra large 
plastics parts is a substantial part of our business...and has been 
CH ICAGO for years. We have a knowledge of methods, materials and tech- 


niques that comes only through experience. We have every needed 
ad @) ie D E D) type of equipment including giant presses of the most modern de- 
sign for compression, injection and plunger molding. So...size 


and quantity present no problem. 
PLA A is i C S For instance, the large Motorola TV cabinet measures 1734” x 


1914” x 184%" and weighs 22 lbs. net. Yet we’re turning out hund- 
reds of them every day. Many of the large parts shown below were 
first produced years ago and some are still in production. No... 
quantity is no problem. You say how many and we’ll deliver as 
fast as needed to meet your schedules. 

As for quality...we have but one standard...the best in molded 
plastics. It’s a standard that has caused the biggest names in industry 
to select Chicago Molded as a primary source of supply year after 
year. So...why not discuss your next job with a Chicago Molded 
engineer? There’s no obligation...and you'll find it time well 
spent. Just write or phone. 


1046 N. Kolmar Ave., Chicago 51, Illinois 


. CHICAGO MOLDED PRODUCTS CORPORATION 
\ 


COMPRESSION, INJECTION AND PLUNGER 
MOLDING OF ALL PLASTIC MATERIALS 
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current has two pulses per cycle, similar to output of a 
full-wave rectifier. Typical wave analysis of amplifier is 
shown by curves in center. 

If pulses are equal, no 60-cycle component appears in 
output. However, when a 60-cycle signal, in or out of 
phase with line voltage, is applied to grids, one of the pulses 
will increase as the other decreases, thereby adding a 60- 
cycle component in the output. Depending upon phase of 
signal applied to grids, the 60-cycle component in output 


ROTARY MAGNETIC SWITCH USES 


| oe a fluid coupling and a magnetically actuated mer- 
cury switch, Model 1020 rotary switch can be used as 
a fail-safe device and to indicate: running or stopping of 





Flexural strength, psi 23,800. 
Rigidity, Young’s Modulus x 106 1.87 
Impact strength, Izod, lb-ft per in. 13.5 
Tensile strength, psi 11,100. 
Compressive strength, psi 33,500. 
Hardness, Ru 90. 
Water absorption, ASTM, per cent 0.54 
Arc resistance, ASTM, sec 150. 


LASS-FIBER reinforced alkyd-base polyester lam- 
inate, Glastic grade MM, is particularly applicable for 
coil washers and spacers, slot wedges and end lamina- 
tions in motors, as spacer sticks in transformers, and as 
base plates in switch gear. Properties as shown in chart. 
Punching or shearing to give sharp edges can be accom- 


WO bimetal elements mounted in a rigid ceramic as- 
sembly support spring switching element in center of 
“Temp-Cop” thermal switch. Movement of bimetallic ele- 
ments caused by temperature changes provides the force 
to operate switch. Contacts can carry heater loads of 10 
amp 125 or 250 volt a-c and %-hp motor loads up to 115 
volt a-c. All switches can be calibrated at factory to oper- 
ate at temperatures between 0 and 300 F with differentials 
from 10 to 40 F. Standard tolerance is +5 F. Switches 
are normally supplied with solder-type terminals but screw 
terminals can be provided. Two switch types are furnished: 
automatic reset and manual reset. Automatic type is avail- 
able with two mounting methods, stud and plate. Contacts 
can be either SPDT or SPST, NO or NC. In manual 
type, temperature rise actuates switch and it will remain 
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ALKYD-BASE LAMINATE FOR ELECTRICAL INSULATION 


SNAP-ACTION THERMAL SWITCH WITH BUILT-IN BIMETALS 









will be either in or out of phase with line voltage. Since di- 
rection of rotation of the balancing motor is determined by 
the phase relationship between currents in twin field wind- 
ings, phase of 60-cycle component in output signal controls 
direction of motor rotation. Relationship between balanc- 
ing motor speed and d-c input to the amplifier is depicted 
in curve at right for 27-rpm motor at 30 oz-in. torque. 
Industrial Div., Minneapolis-Honeywell Regulator Co., 
Philadelphia 44, 







































FLUID COUPLING 


a drive shaft, direction of rotation and number of revolu- 
tions in either or both directions. Rotation of the input 
shaft is transmitted through the fluid coupling to an alnico 
magnet which actuates vane of mercury switch. Switches 
are available which will: open one pair of contacts if shaft 
turns one direction, close contacts when shaft stops, and 
open second pair of contacts if shaft turns in other direc- 
tion; open pair of contacts if shaft rotates in either direc- 
tion and close contacts only after shaft is stopped; make 
one impulse per revolution; or any combination. Switches 
will operate when input shaft speed is 15 rpm. Rating is 
Y% amp 125 volt 60 cycle noninductive. Fluid coupling pad- 
dlewheels and structural parts of switch are made of acrylic; 
protective case, drive shaft, and fill screws are stainless, 
Three ball bearings support the moving parts; two on 
input shaft, one on driven paddlewheel. Switch measures 
3% x 234 x 2%e in.; shaft, 34 in. diam. Limited quan- 
tities available. Walworth Controls Co., 777 New Britain 
Ave., Rocky Hill, Conn. 








Dielectric strength, vpm 300. 
Dielectric constant at 60 cps 4.3 
Power factor at 60 cps, per cent 

after 200 hr at 150 C 3.1 
Flexural strength, psi 25,200. 
Impact strength, Izod, lb-ft per in. 15.7 
Dielectric strength, vpm S25. 
Water absorption, ASTM, per cent L322 











plished with no preheating. Machines readily with carbide- 
tipped tools. All regular rigid grades are available in 
standard thickness from 6 to 1 in. with same tolerances 
as NEMA specifications for grades S and CE phenolic. 
Standard sheets are 24 x 36 in. Laminated Plastics, Inc., 
1823 E. 40th St., Cleveland 3. 





Two holes for No. 4 mounting screws are provided in the plate- 
mounted type and a 6-32 screw extended beyond base is pro 
vided in stud-mounted type. 
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++ easily done 


with theSB1 


Standard parts and simple basic design of the SB-1 mean 
longer life and low initial cost to you. There’s a standard 
SB-1 for most jobs—ready on six weeks delivery. A variety 
of switch handles with watertight, dust-tight, oil-immersed, 
fabricated metal, or explosion-proof housings are available to 
fit your installation problems. Why not try an SB-1 on your 
particular problem? For further details see your G-E sales 
representative and write for Bulletin GEA-4746. Apparatus 
Dept., Section 856-73, General Electric, Schenectady 5, N.Y. 
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SPEED CONTROL 


OF THREE 50-HP 
SEWAGE PUMPS 


The Manhattan Beach pumping station of Los Angeles 
County South Bay Cities Sanitation District handles about 
two million gallons of sewage per day. The speed of its 
three 50-hp pump motors may be controlled automati- 
cally by a relay system or manually by three General 
Electric SB-1 switches. A fourth SB-1 switch selects either 
manual or automatic operation. 














CONTROL AND TRANSFER SWITCH 


Rating up to 20 amp at 600 volts a-c or d-c 


Ta Conse 
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in that position until reset button is depressed. Manual 
type available only in SPST construction and with plate 
mounting. All switches measure 27% x 54 x % in. Micro 
Switch Div., Minneapolis-Honeywell Regulator Co., Free- 
port, IIl. 


SWITCHBOARD INSTRUMENTS 


Cover design of 41%4-in. switchboard instruments permits 
shadow-free illumination of instrument scales with con- 
ventional room lighting. Designated as Types AB-18 (a-c) 
and DB-18 (d-c), instruments employ a protruding con- 
vex-type glass cover that permits scale to be mounted 
flush with front of instrument case, while providing clear- 
ance for moving parts. This cover design eliminates scale 


shadows from overhead lighting caused by cover overhang. 
Shock-resistant bearings protect jewels and pivots. Jewels 
are spring-mounted to protect pivot points from shock. 
Magnetic damping assures quick response and permanency 
of characteristics. Models include d-c ammeters and volt- 
meters and a-c ammeters, voltmeters, wattmeters, fre- 
quency meters, power-factor meters and synchroscopes. 
Meter & Instrument Div., Apparatus Dept., General Elec- 
tric Co., 1 River Rd., Schenectady 5, N. Y. 


SENSITIVE D-C RELAY 


Designed with high differential between pull-in and 
drop-out current, Series 1816 sensitive d-c relay can be 
used for high speed operation, or for time delays from a 
fraction of a second to 30 sec by using capacitors across 
the field. With standard 15,006-ohm coil, relay operates 


on 5 ma d-c. Snap action SPDT or DPDT contacts are 
rated at 15 amp 15 volt and 7.5 amp 230 volt a-c. Coil 
is impregnated for resistance to moisture. Dimensions: 
1% x 2% x 1% in.; may be mounted in any position. As- 
sembly Products, Inc., Main at Bell St., Chagrin Falls, Ohio. 


SMALL SNAP-ACTION PRECISION SWITCH 


Compact SPDT snap-action switch is enclosed in a molded 
plastics case measuring only 11%2 x 1% x % in. Fine silver 
contacts are rated at 10 amp 125-250 volt a-c and 6 amp 28 
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volt d-c inductive. Switch can be wired SPDT, two circuit, 
NO or NC. Characteristics: pretravel, 0.032 in.; movement 
differential, 0.020 in. +0.007 in.; overtravel 0.008 min.; 
contact gap, 0.020 in.; operating force, 12 oz; release force 
7 oz. Variety of housings can be furnished to provide 
general-purpose enclosed, splashproof and explosion-proof 
switches. Available with different types of actuators. 
Line of enclosed general utility and momentary contact 
limit switches, using the basic snap-action switch, is also 
available. Housings are die-cast aluminum equipped with 









a linear actuator, Sealed types use a rubber boot on the 
plunger. Operating force is increased to 3% lb and release 
force 2 lb. Other characteristics: pretravel, 0.50 i in.; move- 
ment differential 0.022 + 0.010 in. Various overtravels 
from % to % in. “On” period for one-way momentary 
contact type ranges from 46 to %6 in. All enclosed limit 
switches have integral conduit boss with standard % in.-14 
standard straight pipe thread. Electro-Snap Div., The 
Exhibit Supply Co., 4218-30 W. Lake St., Chicago. 


THERMOCOUPLE GLAND 


Bare-wire thermocouple gland seals wires by compress- 
ing dry powdered talc between two ceramic insulators and 
provides an electrical insulation which is unaffected by 
temperature or chemical reaction. Assembly operation re- 
quires only sliding the insulators in place, adding tale and 
tightening cap. Gland may be used with temperatures from 
—100 to 1600 F and pressures up to 4000 psi. Body and 





caps are type 304 stainless steel, and gland follower and 
key, which do not come in contact with gases, vapors or 
liquids, are made of tool steel. Available for standard 14- 
and 20-gage thermocouple wires. Conax Sales Co., Inc., 
Box 72, Kenmore 17, N. Y. 


WAX COMPOUNDS FOR COATING 


Impregnating and dip coating wax 3760 is a light col- 
ored high melting point composition designed primarily for 
moisture proofing electrical coils, transformers and capaci- 
tors. Melting point is 264 to 269 F and cold flow tempera- 
ture by M-R method is 245 to 250 F, In test conducted by 
manufacturer on a 1 x 234-in. tubular capacitor, tube was 
impregnated with, and assembled units flash dipped in com- 
pound; coating was about 15 mil thick. Units were then 
subjected to an oven test of 220 F for 24 hr and no sagging 
or bleeding of coating was evident. Then the units were 
placed in cold chamber at —40 F for 1 hr. No cracks were 
evident when units were returned to ambient temperature. 
Power factor of coating is 0.023 and dielectric constant is 
2.19 at 1 mc and 77 F. Recommended bath temperature for 
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Reduce Costly Motor Failures! 






H WINDINGS 





Now you can cut down electric motor failures— 

so costly in down-time and repair expense. 
Electro Dynamic industrial motors assure you 

actually much longer service and sure-fire, 


it trouble-free operation—because they have extra 
4 » paperanian. siaiiihinn stamina. They’re tough where motors should be 
owe . For use under ordina ‘ 4 
™ industrial conditions not requiring protection from splashing tough—at the windings. ; 
liquids or from atmosphere laden with dirt of metal chips. Half a century ago, Electro Dynamic began 
building electric motors for submarines. As 
submarines developed and cruising ranges in- 
- SPLASH PROOF aie ” 
d : creased tremendously, E. D. windings — “the 
for installation where a 
y the moter is sublected heart of the motor” — had to be made tougher 
.- to splashing liquids or and tougher to keep pace with the requirements 
d “i anne of gruelling undersea service. Thus special skills 
, and superior insulating materials now go into 


\t 


TOTALLY ENCLOSED 
(Fan Cooled) 

For use in dirt-laden 

atmospheres, especial- 


ly where the installa- 
tion requires a motor 
of compact dimensions, 


TOTALLY ENCLOSED 
(Non-Ventilated) 
For use in exception- 
ally dirty atmospheres, 
particularly when me- 
tallic dust is present. 





Also a Complete Line of DIRECT CURRENT 
Motors and Generators. Literature on Request, 


E. D. windings to give E. D. motors the added 
strength, endurance, and vital dependability 
needed aboard subs and the many new ships 
equipped with E. D. power. 

Today you can benefit from these great ad- 
vances in electric motor manufacture. For E. D. 
industrial motors inherit all the qualities of 
toughness, long life, and dependable perform- 
ance that have been developed for the famed 
sea-going units. 

E. D. industrial motors are built in a wide 
range of types and sizes—1 to 250 h.p., A.C. and 
D.C. It will pay you well—and cost you nothing 
—to get all the facts on E. D. motors. Write today 
for illustrated literature. 


ELECTRO 
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Industry has learned what marine engineers have known since 





ELECTRO DYNAMIC e Division of the Electric Boat Company e Bayonne, N. J. 
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impregnating is 300 to 350 F; for flash dipping, 300 F 
up depending upon thickness of coating desired. 

Corona suppressing thermoplastic compounds 3767-A and 
3767 were developed for eliminating or reducing corona 
around certain points on TV components. Both compounds 
are essentially same except for amount of plastics deposited 
on each dip; 3767 is recommended for rapid buildup. Tests 
made by manufacturer on moderately heavy coated flyback 
transformer coils showed that coatings will withstand a 
cycle of 24 hr at —40 C followed by 24 hr at 125 C without 
appearance of cracks at low temperature or sagging and 
sweating at high temperature. Characteristics: melting point, 
275 to 285 F; cold flow, M-R, 272 to 277 F; dipping tem- 
perature, 325 to 400 F ; dielectric constant is 2.51 and power 
factor is 0.0069 at 1 mc and 77 F. Mitchell-Rand Insulation 
Co., Inc., 51 Murray St., New York 7. 


REDESIGNED IHP INDUCTION MOTORS 


Line of large, bracket-bearing, squirrel-cage induction 
motors of four or more poles has been redesigned to pro- 
vide more protection and accessibility. Capsule-type sleeve 
bearings are standard and split, cast-iron bearing capsule 
or housing has a machined flange for bolting to bearing 
bracket. Motor ends are protected by bearing brackets and 
only openings are air intakes near bottom. This construc- 
tion together with louvered stator-discharge openings makes 
the standard design dripproof; splashproof motors with 


internal baffling of air passages available. Antifriction bear- 
ings available whenever speed and application are suitable. 
Ratings from 60 hp at 300 rpm to 1500 hp at 1800 rpm. 
Allis-Chalmers Manufacturing Co., 1126 S. 70th St., Mil- 
waukee 1, Wis. 


STRAIN RELIEF 


Combination strain relief and hole trimmer, Wireclamp, 
consists of a resilient rubber or neoprene bushing and a 
compressing ring of either the snap or squeeze type. Strain 


relief for each size cord will accommodate panel thicknesses 
up to 3 in. Snap type uses rings of alloy steel wire formed 
with overlapping ends, tempered and cadmium plated. Rings 
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are placed flush against inside panel wall or housing and 
can be removed by squeezing ends together. Squeeze type 
shown uses rings preformed to a special contour, which 
when applied become round and exert an even pressure 
around the bushing. Types available for four POSJ-type 
cord sizes from 18/2-64 to 16/2-32 and round holes from 
0.188 to 0.938 in. Sterling Enterprises, Inc., 752 Farming- 
ton Ave., Berlin, Conn. 


MOTOR-DRIVEN LINEAR ACTUATOR 


- 


Up to 2500 lb pressure over a 3-in. stroke or 500 Ib over 
a 10-in. stroke can be exerted by Model M-2802 screw- 
type linear actuator. Power for the telescoping unit is sup- 
plied by a 26-volt, intermittent duty, totally enclosed motor 
through a gear train consisting of two stages of planetary 
gearing directly connected to the outside nut of the tele- 
scoping screw. Unit is completely enclosed in tubular steel 
housing and dust cover is permanently fixed to the movable 
end fitting. Positive stroke positioning is obtained by 
limit switches actuated by cams attached to the dust 


cover. With opposing load of 1000 Ib speed is about 0.45 
in. per sec. Minimum retracted length is 11 in. and maxi- 
mum extended length is 26.5 in. Maximum static tension 
load is 5000 Ib. Air Associates, Inc., Teterboro, N. J. 


CAGELESS ROLLER BEARING 


Outer race of cageless roller bearing, Guiderol, is con- 
structed with a tapered guide rail on the inside diameter of 
outer race and a retaining ring is snapped over opposite 
side of roller grooves to make assembly self contained. 


Rollers are grooved to match guide rail. Right-angle align- 
ment of rollers to their direction of travel is maintained 
and rollers cannot skew. Can be mounted in any position. 
Both needle and cylindrical types. McGill Manufacturing 
Co., Inc., Valparaiso, Ind. 


THERMOSETTING PLASTICS LAMINATES 


Paper-base plastics laminate, Lamicoid No. 6026, has a 
power factor of 0.032 at 1 mc and 0.012 at 60 cps and loss 
factor of 0.13 at 1 mc. Material resists blistering, splitting 
and delamination when subjected to 250 F for 36 hr. Appli- 
cable as transformer terminal boards, tap-changer boards 
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WE 


orrer LAMINATED PHENOLIC 


~~ TUBING 


maT AVAILABLE “i? 
LOW COST 





CLEVELITE* 


and 


COSMALITE* 


. a Spirally Laminated Paper Base Phenolic Tubing, 






Note the endless variety of 


meet the most exacting requirements of precision shapes, sizes, lengths, diameters 
equipment of the finest manufacture. ee ee: ere ener 
even these few samples... as 
now being manufactured by us for 
You state your needs . . . our Laboratories will send Motors — Relays — Transformers 
— Fans — Switches — Transmit- 
you samples. ters — Controls — Bobbins and 


almost endless other purposes. 
Our large production facilities are at your command. 
Our low cost quantity prices will surprise you. Im- What are YOUR 


mediate attention given your inquiry. Requirements? 
*Trade Marks 


Ye CLEVELAND CONTAINER 4) 


WRITE FOR our 
Special Folder 
on SPARE PARTS 





6201 BARBERTON AVE. CLEVELAND 2, OH 
PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N. Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 








and other 
REPRESENTATIVES 


P A Cc K A G I N G NEW YORK AREA RT. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N. J. 
NEW ENGLAND R. S. PETTIGREW & CO., 968 FARMINGTON AVE 
WEST HARTFORD, CONN. 


CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 
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DO YOU KNOW? 


—that ao PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. « -add attraction—safety—service ? 


— what lamp fo use 
— how to use it 
— what it will do 
—whot it will cost 
LEX 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed © Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


NEW! -tanoscok’ oF puor sets.” 


Write us on your design problems. 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N, Y. 


You can be sure your designs will work 
out well in production when you de- 
pend on ‘‘Simpson accuracy and de- 
pendability."’ For behind every Simpson 
instrument—whether panel or portable, 
custom-built or stock—is a world-wide 
reputation for quality. Let Simpson en- 
gineers help you solve your instrument 
problems — and for your standard in- 
strument requirements take advantage 
of our large stock. 


Mail coupon below 


for your FREE 
Simpson Catalog 


= a CD A cee ees OR RNY SE Me Ce NE cme Re NE Ge ES Cy 
SIMPSON ELECTRIC COMPANY 
I 5200 W. Kinzie, Chicago 44 * CO 1-1221 
I Please send me Simpson Catalog No. 16 
showing complete line of Simpson Elec- 
trical Instruments ond Test Equipment 


Name 
Company 
Address 


i A eesti dais 
Dieaitietaaninainsilh Dept. F-6 snscunememennill 


and lead insulating tubes. Thicknesses up to 4% in. Proper- 
ties: water absorption, 0.89 per cent; impact strength edge- 
wise, 0.49 lb-ft per in. Izod; flexural strength flatwise, 
15,700 psi; tensile strength 13,000 psi; Rockwell hardness, 
106 Ry; compressive strength 29,700 psi; insulation resis- 
tance after 96 hr at 35 C and 96 per cent RH, 37 megohm; 
and dielectric constant at 1 mc, 4.07. 

Canvas-base grade CEE Lamicoid is a class A insulation 
designed to withstand “hot-spot” temperatures of 105 C. 
Power factor at 60 cps is 0.017 for 0.10 kv crest and 0.019 
for 10 kv crest after 24 hr at 100 C. Laminate has good 
aging characteristics and will not delaminate in hot oil. 
Mica Insulator Co., 797 Broadway, Schenectady 1, N. Y. 


TWO-PHASE 60-CYCLE MOTOR 


Reversible, 2-phase, 60-cycle, fhp motors are for applica- 
tions requiring a low inertia drive with power require- 
ments low enough to permit field excitation from an elec- 
tronic amplifier; can be used for servomechanisms. Since 
the motor is 2-phase, only 20 to 30 per cent of power re- 


e. . ‘— . 
quirements have to be supplied by an amplifier. Line-field 


power is about 9.5 watts and amplifier-field power is about 
4 watts. Motor load impedance varies from 6000 to 15,000 
ohm with an average impedance of 12,000 ohm. Free motor 
speed is 1620 rpm. Gear reductions are available to provide 
speeds of 27, 54 and 162 rpm. Industrial Div., Minneapolis- 
Honeywell Regulator Co., Wayne & Roberts Ave., Phila- 
delphia 44. 


HEAVY-DUTY SWITCHES 


Line of 20- and 30-amp heavy 
duty switches are for industrial ap- 
plications where 125 or 250 volts 
are required. Switches meet Under- 
writers’ T rating. Contact arrange- 
ments available: single pole, 3-way, 
double-pole and_ single-pole qua- 
druple break. Shallow plastic hous- 
ing totally encloses switch mechan- 
ism and allows room for conductors 
in standard boxes. Switch terminals 
are on rear of housing; terminals 
will accommodate up to No. 8 
stranded wire. Fits standard section- 

al switchbox. Construction Materials Dept., General Elec- 
tric Co., 1285 Boston Ave., Bridgeport 2, Conn. 


HIGH VOLTAGE RESISTORS 


Line of high voltage carbon resistors, type T, are spe- 
cially designed for TV power supplies. Carbon resistance 
material is applied as a helix on a steatite form. Tinned 
brass soldering terminals are fastened to silver contact coat- 
ing on end of resistor by machine screws. Varnish is ap- 
plied to surface of resistor and cured at high temperature. 
Type TBR has 2-watt rating at 50 C with a maximum volt- 
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e- ee AlSiMag is as AISiMag is harder 
c- i is i i i light as aluminum than granite 





it AlSiMag does not rust, AISiMag is non-magnetic AlISiMag has higher insulation AISiMag withstands 
0) oxidize or corrode at high temperature higher compressive 
than fused quartz loads than steel 





AlSiMag is permanently rigid AlSiMag has lower coefficient of 
expansion than any commonly used metal 


WSUS 


TRADE MARK REGISTERED U.S. PATENT OFFICE 


CUSTOM MADE TECHNICAL CERAMICS 


AlSiMag is the trade name of a large family of versatile ceramics. Among the many AlSiMog 
compositions, you may find-one which: has exactly the physical characteristics you need. 
AlSiMag makes parts to your blue prints, cooperates on design when desired. Tnesé parts 
come to you ready for your assembly line. They are uniform, dimensionally accurate, and 
are economically fabricated in quantity. The AlSiMag Property Chart’is sent free on request. 


AMERICAN LAVA CORPORATION 


so T mM vena OF CUA VE CG ae eee 8? 
CHATTANOOGA 5, TENNESSEE 
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OFFICES: METROPOLITAN AREA: 671 Brood St., Newark, N. Mivchelt 2-8159 © CH ei 228 North LaSelle St. we Cesinas 6-1721 
. PHILADELPHIA 1649 North Broad St., Stevenson :h023 Los ie 232 South Hill St., Mutuvol 9076 
, NEW ENGLAND, 38-8 Brattie St., Cambridge, Moss., Kirkland 7- 4498 eo $%, vis,’ 1123 Washington Ave., Garfield 4959 

















it removes rust, 
removes oil, 


prepares the metal 



























This FREE Folder 
Tells About Oakite’s 
Great New Pre-Paint Cleaner 


AKITE Compound No. 33 is a cleaning-phosphating 
material that simultaneously removes oil and rust 
and conditions the metal surface for painting. 


It’s a great soak cleaner for metal parts of moderate 
size; and great for hand-swabbing on large pieces like 
cabinets, desks, doors and truck cabs. 


Oakite Compound No. 33 saves money, frequently elimi- 
nates pickling operations on moderately rusty steel. 


FR F Write to Oakite Products, Inc., 18H Thames 
St., New York 6, N. Y., for your copy of 


Folder F7993 on “Oakite Compound No. 33”. 


Technical Service Representatives in Principal Cities of U.S. & Canada 


| 

| 

OQAKITE SPECIALIZED INDUSTRIAL CLEANING = 
MATERIALS » METHODS - SERVICE | 

a | 
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TIME AND NUMBERS 


Do you need a permanent record of specific times and 
numbers that apply to your laboratory or production work? 
Streeter-Amet has the instrument which will accurately and 
speedily record either numbers or time or both at the same 
time on paper tape for easy readability. 

The counter operates by any means capable of supplying 
a switch closure or an electrical impulse. Counts may be 
indexed by time or number printed alongside the count. 

For high speed counting of a predetermined number of 
completed articles, the Streeter-Amet Predetermined Counters 
automatically counts and then shuts off or controls associated 
machinery when the predetermined number is reached. An 
outstanding timesaver when packing a given number of small 
articles in a carton or bottle and 
measuring lengths of wire or 
sheets in a bundle. 

Tell us your specific counting 
problem. We know we can help 
you economically. 


Write for illus- 
trated circular 
C-22 





















SCALES "WEIGHT RECORDERS-HI-SPEED COUNTERS 


STREETER- AMET COMPANY 


4101 N. RAVENSWOOD AVE CHICAGO 13, ILL. | 
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age rating of 15,000. Type TFQ has 3-watt rating at 50 C, 
and maximum voltage rating of 20,000. Resistance range 
for both types is 1 to 10 megohm. Resistance change be- 
cause of humidity and aging will not exceed 2 per cent; 
temperature coefficient of resistance is about —0.05 per cent 
per deg C; voltage coefficient of resistance is about —0.0001 
per cent per volt. Resistance Products Co., 714 Race St, 
Harrisburg, Pa. 





HIGH VOLTAGE CONTROL 


Nylon shaft coupled with a phenolic stand-off bushing 
permits potentiometer to be used in high voltage circuits of 
electronic equipment such as a volume control for TV re- 
ceivers. Construction permits a rating of 10,000 volt 





breakdown to ground. Potentiometers are manufactured to 
specification and stocked in Series AM and AT universal 
“Pick-A-Shaft” controls. Resistance ratings from 500 ohm 
to 10 megohm. Clarostat Manufacturing Co., Inc., Wash- 
ington St., Dover, N. H. 


SUBMINIATURE RELAYS 


Measuring less than 4% x % x 2%¢ in. and weighing less 
than % oz, Series M miniature relays were developed to 
meet space requirements in airbourne equipment, radar and 


electronic components. Relays will withstand 20 g vibration 




















and 50 g acceleration in any direction. Coils are available 
in ratings from 1 to 72 volt d-c with resistances ranging 
from 1 to 5000 ohm. Contacts are coin silver, %4e-in. diam 
and rated at 1 amp. Standard contact arrangement is SPDT. 
Neomatic, Inc., 879 Wellesley Ave., Los Angeles 49. 


ROTARY ACTUATOR, 400-CYCLE MOTORS 


Lightweight rotary actuator, Model 167A, weighs less 
than 1 lb and develops a maximum peak output of 110 Ib-in. 
with a normal rated peak load of 60 lb-in. Actuator has 
non-linear torque output which approximates aircraft duct 
damper and fuel valve load curves. Integral 26-volt d-c 
split-series wound motor is rated for an intermittent duty 
cycle of 1 sec on 5 sec off. Adjustable slip clutch can be in- 
corporated to compensate for surge loads. Mechanical stops 
are used and provision may be made for manual operation 
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There is nothing like getting down to “shirt-sleeve” 
fundamentals when you are specifying fasteners. 
That’s the way Allen Electric & Equipment Co. feel 
about it...as you can see from the point-blank com- 
parison made in an excerpt from one of their letters: 
“We submit the following information compar- 
ing the Tinnerman SPEED CLAMP to a standard 
type clamp as applied to the production of our 
Model H-100 Kwik-Serv Oil Changer: 


1. Tinnerman SPEED CLAMP, .0148 cents each. 


2. Standard type hose clamp, .0433 cents each. 


3. 15 Tinnerman SPEED CLAMPS per Oil 
Changer take 8 minutes for installation. 


4. 15 standard type hose clamps per Oil Changer 
take 40 minutes for installation. 
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SPEED CLAMPS PRODUCE 


80% TIME SAVINGS 
— 667 cOsT SAVINGS 


FOR ALLEN ELECTRIC & EQUIPMENT CO. 


Kalamazoo, Michigan 


“Add to these comparisons the fact that SPEED 
CLAMPS have chalked up an excellent field per- 
formance record, and you'll understand why we 
are so enthusiastic about them.” 


Reports like this lead us to believe we can help 
you. We would welcome an opportunity to prove 
how SPEED NUT brand fasteners can improve your 
assembly cost picture. Ask your Tinnerman 
representative to call, and write today for your 
copy of “SAVINGS STORIES”. TINNERMAN 
PRODUCTS, INC., Box 6688A, Cleveland 1, Ohio. 


In Canada: Dominion Fasteners Limited, Hamilton, 
Ontario. 


In Great Britain: Simmonds Aerocessories, Ltd., 
Treforest, Wales. 


The Model H-100 Kwik-Serv Oil Changer 
Tee Me Mel a el a 
of service and testing equipment manu 
factured by Allen Electric and Equipment 
Co. View looking inside oil changer shows 
oil pump and several SPEED CLAMPS 
in position. CLAMPS are attached by 
snapping around hose and pulling down 
Mela ¢-1- Ml Tit ete Le 
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SANGAMO 7Zype 60 CAPACITORS 


Where exceptionally small filter capacitors 
are a necessity Sangamo Types 62 and 64 
Capacitors are your best choice. These 
gapacitors are mineral oil impregnated for 
E characteristic and assure long life and 
excellent performance at temperatures from 
—55° C to + 85° C. They are ideal for air- 
craft, guided missile work, or commercial 
applications. 


Types 62 and 64 paper capacitors are 
hermetically sealed in seamless drawn steel 
cases, smaller than the size requirements of 
joint Army-Navy specification JAN-C-25, 
CP 60 Series. Non-magnetic copper or brass 
cases can be supplied, if desired. Standard 
capacitors are supplied with top terminals 
and brackets for upright mounting, or with 
bottom terminals and brackets for inverted 
mounting. Catalog No. 832 gives full in- 
formation. Send for your copy. 


Whenever you need capacitors, choose 
from the complete Sangamo line of paper, 
mica, electrolytic and button capacitors 
for every industrial, electronic and radio 
application. 


8CA913 


ELECTRIC COMPANY 





in Canada: Sangamo Company Limited, Leaside, Ontario 



















in event of power failure. 

Line of single-phase 115-volt and 3-phase 200-volt 400- 
cycle motors are for aircraft applications such as airfoil 
controls, air inlet actuators and dry air pumps. Output rat- 
ings up to 2 hp and speeds up to 10,900 rpm. Electro-Me- 
chanical Div., Lear, Inc., 110 Ionia Ave., N.W., Grand 
Rapids 2, Mich. 


SMALL BLOWER 


Consisting of a permanent magnet d-c motor with a 10- 
blade 3-in. diam fan, small blower will deliver 130 cfm at 
6000 rpm. Motor can be wound for any voltage from 3 to 
110 volts d-c. Rubber shock-mounted motor and fan are 





enclosed in sheet-metal housing with baked enamel finish. 
Unit is 3'%e in. long and has 4% in. flange diam with 33 
in, tunnel diam. Blower can also be supplied with universal 
motor with same performance rating. Electro Engineering 
Products Co., Inc., 4824 W. Kinzie St., Chicago 44. 














MULTIPLE-FEED OILER 


Solenoid-operated or manual- 
control multiple-feed oiler pro- 
vides a centralized system of lu- 
bricating 1 to 20 bearing points 
on machine _ tools, printing 
presses, punch presses and au- 
tomatic machines. Oil is fed by 
gravity from large reservoir 
through individually adjustable 
needle valves. When solenoid is 
energized, oil feeds to all lines. 
Reservoirs are available in 1-pt, 
l-qt and 2'%4-qt sizes. Solenoids 
can be furnished with ratings of 
115 and 230 volt 60 cycle or 110 and 220 volt 50 cycle. 
Trico Fuse Mfg. Co., North Fifth at West Chambers, 
Milwaukee 12, Wis. 







































































SHEATHED HEATING ELEMENTS 


Line of sheathed heating elements is specifically designed 
to be cast into aluminum and gray iron plates or clamped 
to surfaces such as in flat and steam irons, waffle irons, 
electrical grills as well as industrial machinery. Sheath diam- 
eters range from 0.280 to 0.500 in. Tubular elements for im- 
mersion heating are also available. Made in screw, rod and 
flange types with standard or specified lengths and shapes. 
Sheath materials include copper, steel and Inconel; maxi- 
mum sheath temperature ranges from 212 to 1200 F. The 
Still-Man Co., 433 E. 164th St., New York 56, N. Y. 



































VINYL INSULATING COMPOUND 


Especially designed for high temperature service up to 
105 C, Geon 8630 vinyl insulating compound is applicable 
to thermocouple lead wires or other similar applications. 
Material has good resistance to high temperature aging, 
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problem with fly-back transformers...all available waxes were 
tried and they just couldn't hold up. Mitchell-Rand undertook 
to develop an Impregnating and Dip Coating Wax which would 

a stand the gaff and produced 

“al 
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|R-4005'WAX 


FOR INSULATING AND MOISTURE PROOFING...AND THE PROBLEM 
WITH FLY-BACK TRANSFORMERS FOR TELEVISION USE IS NO MORE! 


R-4005 for impregnating and dip coating coils, transformers, capacitors, etc., 
features high melting point, low impregnating viscosity, good electrical properties, 
resistance to low temperature crazing, good transparency and good adhesion. 
R-4005 is recommended for extreme high temperature applications on parts de- 























le. 

S, signed to operate up to 105-110°C, and its low temperature flexibility, coupled 
hae with its low degree of thermal shrinkage, make R-4005 well suited for units that 
a... Ch a ))Oust withstand extreme low temperatures down to minus 40°C. Its low electrical 
| APPLICATION TEMPERATURE | 285/3508| loss factor recommends R-4005 for impregnating special high quality coils. By 

P p quality 

od | SPECIFIC GRAVITY S| 0.91 | altering wax bath temperatures and preheat cycles a wide latitude of single dip 

d /AlAsH PoImT | 490 _ coating thicknesses can be obtained. The relatively transparent coatings are easily 

5 | SOFTENING POINT (B&R) __—|_- 250/260 | 

3 oa ; : read through, and the surfaces obtained are semi-gloss and relatively non-blocking. 

i- 7,.UU 94 

d Write for your laboratory test samples... .. free upon request. 
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A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH «+ INSULATING PAPERS 
AND TWINES’« CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFORMER COM 
POUNDS «+ FIBERGLAS SATURATED SLEEVING * ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE « MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING +» COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING + INSULATED VARNISHES OF ALL TYPES « EXTRUDED PLASTIC TUBING 
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ELECTRIC 
HOISTS 


get Dependable Power 


Over a period of years Doerr 
Motors have been the reliable 
power source for Harnischfeger 
Corporation’s well known Zip- 
Lift electric hoist—an outstand- 
ing materials handling tool that 
increases production, and saves time and labor in indus- 
tries throughout the country. 
Doerr Motors, built by Electro Machines, Inc., are used 
as standard equipment by many of the foremost machin- 
ery manufacturers. The advantages of using these motors 
deserve your investigation. 


If you have 
@ porticular motor problem 


please let us hear from you. 


* TRADE MARK 


NORTH THIRD STREET 
’ CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 


FROM 1/20 
to 2 H.P. 


Standard or De- 
signed to Your 
Specifications 
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good abrasion and deformation resistance and good flexi- 
bility over wide temperature ranges; suitable for sub-zero 
temperatures. Thin wall insulation made of this materia] 
passed low temperature flexibility test at —20 F. In aging 
test, material retained 90 per cent of elongation after 60 
days at 113 C. Compound is noncorrosive to copper and 
does not affect painted or varnished surfaces. UL-approved 
for use as tubing at 105 C, as appliance wiring insulation 
at 90 C and 105 C. Colors available: red, green, brown, 
yellow, dark blue, black and natural. B. F. Goodrich Chem. 
ical Co., E. Ninth & Prospect Ave., Cleveland 15. 


ALL-METAL SHOCK MOUNT 


Cup-type all-metal shock mount and vibration isolator, 
Series 7002, is available in four sizes: 2.5 to 6 lb, 5.5 to 12.5 
lb, 10 to 20 Ib and 18 to 40 Ib. Unit incorporates Met-L-Flex 


resilient material. (See ELECTRICAL MANUFACTURING, July 
1949, p. 182.) Mounts have structural strength required to 
meet 30 g drop test of Specification AN-E-19, Temperature 
range is —90 to 175 C. Robinson Aviation, Inc., Teterboro 
Air Terminal, Teterboro, N. J. 


FLUORESCENT LAMPHOLDER 


Designed for use with conventional fluorescent bi-pin 
lamp, Cam-Loc lampholder is said to shorten assembly time, 
Pre-stripped wire leads are inserted in holder, accurately 
positioned by a barrier molded into casing, and lever is 


thrown to achieve a positive electrical connection without 
tools. Lampholder can be mounted upright or against an 
end plate as a butt-type holder and comes equipped with a 
right-angle mounting bracket, plain eyelet for screw and 
nut assembly or with a threaded bushing. Loyd Products 
Co., 225 Chapman St., Providence, R. I. 


INSULATING AND SPLICING TAPES 


Self-bonding electrical tape, Bi-Seal, based on poly- 
ethylene resins fuses into a continuous elastic cover when 
wrapped around a cable splice. Tape is unaffected by tem- 
peratures ranging from —30 to 120 F. Material is un- 
affected by corrosive fumes, ozone, sunlight or oxygen. 
For application, tape is stretched to two or three times 
normal length. Dielectric strength is 1000 vpm; dielectric 
constant, 2.34 at 1 kc. Power factor is 0.0006 at 60 cps 
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WILL YOU NEED TO 


TUTTLE @ KIFT, INC. 


- SEND A WIRE : % 1623 WN. MON | TOR AVE., CHICAGO 39, ILL. 
LIKE THIS? 


URGENTLY NEEO FOR NEW TEST MODELS 3 CATALOG NUMBER F469 -- 
750 WATTS 230 VOLT UNITS WITH SPECIAL A DIMENSION OF NINE ANO 
ONE HALF INCHES. ALSO ONE F444 WEATER 2500 WATTS 230 VOLTS. 


WHEN CAN YOU SHIP? 


DO. JONES, CHIEF ENGINEER 
446 NMS. COMPANY 


uly 

to 
ire 
ro 


AA MUG. COMPANY 


tev tet me en Obes cote’ 


SHIPPING F469 UNIT TODAY SPECIAL UNIT FRIDAY. PLEASE ADVISE 


iF WE CAN BE OF FURTHER ASSISTANCE. 


TUTTLE &@ KIFT, INC. 
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, lized” 
aratsor PEFSONANIZED service 
FOR YOUR FILES — Here’s 
ee TOLD IN TWO TELEGRAMS! complete information on 
TK Heating Units in easy- 
This “problem” was an easy one. Yet to the engineer, it was im- to-use, specification sheet 
ortant; a telegraphic SOS. He wanted fast action—he got what form. Whether you design, 
ordered! specify, maintain or use heat- 
Manufacturing only electrical heating elements and controls, mg compunens. ee = _ 
we at Tuttle & Kift concentrate all our research, all our efforts Dio an = a . Ww oo 
building better electrical units, supplying specialized engi- ee 
upon bul & » Supplying sp 1s your free copy today. 
ut neering assistance and giving better, more personalized service. 
an If you have an application requiring engineered heat, whether 
“ it be for the heating of space, liquids, ovens or solids, TK skill, 
od experience and facilities can help. We'll meet your product 
specifications ... make deliveries to fit your production schedules. 
“ts Let us show you what we mean. 
TUTTLE & K i FT INC. 1823 N. MONITOR AVE., CHICAGO 39, ILLINOIS 
y- J A SUBSIDIARY OF FERRO ENAMEL CORPORATION | 
en 
n- aS iy 
me = 
n. \h— > ») 
a bie yoo 
: i 
* | MONOTUBE SURFACE UNITS + OVEN UNITS «mK inrimite CONTROL © SWITCHES & SELECTORS ¢ WATER HEATER UNITS + FLATIRON units . + ipusreat units 
ps ‘eae. cs sis sis _ 
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HIGH HEAT 


a 
‘e MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, Inorganic-bonded highly-integrated mica insulat- 
ing material built-up from mica splittings, and approximating 
raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 
Unatfected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 
Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


A NEW Timer Relay 


RACTICALLY  non-breakable, 

steel-clad Durakool "fixed time", 
Timer Relay with mercury to mercury 
contact operates in “sealed-in" hy- 
drogen under pressure. Tamper-proof 
delays available from .15 to 20 
seconds in either normally open or 
normally closed actions. Millions of 
contacts assured. 


No false contacts 

No chatter 

Quiet in operation 
Eliminates double contact- 


ing or breaking of circuit 


Send for bulletin 800 


Vitel ati) 


STEEL MERCURY 


Kran 


See Telephone directory for local distributor 
or write 


DURAKOOL, INC.—Elkhart, Indiana 





and 1 kc, and 0.004 at 1 mc. Standard widths of 4, % 
and 1 in., 0.020 in. thick. Bishop Manufacturing Corp,, 
254 W. 31st St., New York 1. 


INSULATED RUBBER GROMMET 


Rubber - covered metal 
grommets, Sta-put series 
3120, are for insulating 
blanked holes in metal to 
prevent cutting or chafing of 
insulation and rattling of 
wires. Special hand tool ex- 
pands grommets to roll and 
force the curled prongs of the grommet tight against under 
surface. Grommets are formed of 0.034-0.036 in. cold- 
rolled steel and covered with 1/32 in. neoprene compound; 
ID of series ranges from 5/16 to 1 in. and OD from % to 
1 9/16 in. Automotive Rubber Co., Inc., 8601 Epworth 
Blvd., Detroit 4. 


DISK TYPE THERMOSTATS 


Snap-action preset thermostat uses a bimetal disk as 
actuating element. Contacts of unit can be either NO or NC 
SPST. Bimetal disk can be exposed or fully enclosed in 
stainless steel case shell. Units are available with minimum 
mean temperature differentials from 15 to 50 deg F for tem- 


perature ranges from 75—200 to 310—350 F. Contact rat- 
ings: 8 amp 120 volt and 4.0 amp 240 volt a-c; 0.6 amp 
115 volt, 8.0 amp 6-12 volt and 5.0 amp 24-28 volt d-c. Ter- 
minals have 4-40 screws. Controls can be supplied with dif- 
ferent mountings and terminal ratings. All units are about 
1% in. diam. Therm-O-Disc Inc., 89 Luther Place, Mans- 
field, Ohio. 


REGISTER REGULATOR 


Accurate to 46 in. over wide speed range and + 10 per 
cent line variations, type RR-11 register regulator for high- 
speed wrapping machine reduces size of register marks. 
Prefocused optical system is used. Toggle switch is incor- 
porated to switch from reflected to transmitted light and 
for dark- or light-spot operation. Preamplifier in scanner 
permits greater distance separation between scanner and 
control unit. Westinghouse Electric Corp., 511 Wood St. 
Pittsburgh 30. 


PLASTICS TV COMPONENTS 


Line of plastics components for TV applications includes 


bobbins for focus coils, split-bobbins for wire-wound de- 
flection yokes, corona rings and protective shells and covers 7 
for powdered iron and ceramic deflection yokes. Focus coil 
bobbins are heat-resistant cellulose acetate; bobbins for 4 
EM-type focus coils are available in 3%6, 37% and 4%e, 7 
in. diam in any width. Also complete line for EM-PM 
type. Deflection yoke shell and cap are heat and flame- = 
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TRADE MARK 


RAKEPROOGF inc. 


Cog FALL Akaka i 


Division of Illinois Tool Works 
2501 North Keeler Avenue, Chicago 


In Canada, Canada Illinois Tools Ltd. 





A MOTOR FOR VENDING, AMUSEMENT 
and 
COIN- OPERATED 
MACHINES 


Our line of small induction 
motors is designed for ap- 
plications where small power 
can be converted to con- 
siderable Torque at slow 
speed output shaft. Thou- 
sands of these motors are 
in use today, and all are 
free from radio interference. 
They operate continuously 
without heating. 


a as 


a 
aA 
A idole 


Made in 3 basic sizes and 
can be wound for voltage 
desired. If you manufacture 
this type of equipment, 
write us for complete speci- 
fications. 


eanch COMPAN] 


1600 Junction Avenue 
RACINE, WISCONSIN 


ifoneEs 


Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 


f 
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LEXOPULSE 


REPEAT CYCLE TIMER 
here 44 a large, easy-to-read Gin. dial 


suttcote head individual adjustments for setting “ON” 


and “OFF” time—no gears to change. 

A progress pointer to tell you what's hap- 
pening at all times. 

The FLEXOPULSE is adjustable over a wide range. 

20 min. 60 min. 120 min. There's no guess-work in determining what time 
and 5 hours. cycle you'll require. 


We'd like to 


Wide selection 
of dials: 
60 sec. 120 sec. 5 min. 


MULTIPLE* 
INTERVAI 


EAGLE SIGNAL 


kos Beh: 0:-Welel. 2 a ee 


AN EAGLE 
TIMER FOR 


| 


strips. Made in sizes to accommodate both #%2 and 114 in. 
width iron, with or without keyways. American Molded 
Products Co., 1644 N. Honore St., Chicago 22. 


GEAR REDUCTION V-BELT PULLEY 


Essentially a set of planetary gears built inside a V-belt 
pulley, speed-reducer pulley can be built with a range of 
reductions from 4.7:1 to 36.5:1. This reduction in con- 
junction with reduction in V-belt drive gives a total ratio 
range from 10:1 to 150:1. Inner half of center gear is 


fastened to frame or stationary part of machine by an 
external torque arm. Pulley is entirely sealed, all gears run 
in oil and antifriction bearings used throughout. Can be 
furnished with clutch, either with or without automatic 
overload release, or with overload release without clutch. 
Hart Reduction Pulley Co., 2404 W. Clybourn St., Mil- 
waukee 3, Wis. 


ELECTRONIC TEMPERATURE CONTROL 


For use in aircraft, Type AVE-105 electronic tempera- 
ture control, contains an internally vibration-isolated am- 
plifier for use with a resistance bridge, one arm of which is 
a sensing element. Signal from bridge is amplified and in 
turn controls a relay to operate the line contactor supply 
ing power to heating circuit. Controls temperature within 
+ 5 F of nominal setting, which is adjustable between 90 
and 130 F. Power required is 115 volt 400-1000 cps. De- 
signed to “fail safe.” Measures 4°%2 x 434 x 5% in. and 
weighs 2.75 lb. Westinghouse Electric Corp., 511 Wood St. 
Pittsburgh 30. 


VARIABLE AUTOTRANSFORMER 


Core-type autotransformer, Radiastat, can control any 
lamp load from 5-watt minimum up to rated maximum. 
\vailable in two sizes 13 and 15% in. diam with maximum 


load ratings of 5500 and 8000 watts respectively, on 110-120 
volt 50-60 cps. Control has 115 steps. Construction features: 
circular metal base plate, torodial coil and core, large solid 
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led Photo: Courtesy of 


Barber-Colman Company, 
Rockford, Illinois. 
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“| Want to assure 
machine tool 
performance? 
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“| Synthinol* we 
Ino , . aaa 
a yn Machine tools are built for rugged service. Heat, vibration 


1 in 





oly oil, corrosive fumes, chemicals, moisture . . . all, or any 
* * 
7 Machine Tool and Control combination of these service conditions may be provided 
..: for from the standpoint of machine design. But, unless the 
De | Wire is the answer Se are 
al electrical circuits of your machine tools are similarly pro- 
St., Underwriters’ Laboratories approved tected, you cannot count on dependable performance. 
_ Type TW, with end use approval for That is why it will pay you to specify Rome Synthinol 
C operation in air; 60°C operation Machine Tool and Control wire. Its thermoplastic insula- 
exposed to oil and in wet locations. ; atl . . . : 
at .. - Gesriecens to Mathsnks Biases tion is highly resistant to flame, moisture, acids, oils or 
any 
a Tool Builders’ Association Standards. cutting solutions. Rome Synthinol is made to stand the 
um abuse of high speed, automatic operation. It is available 
in a wide variety of clear, permanent colors for easy cir- 
cuit identification. Successful machine tool manufacturers 
It Costs Less to Buy the Best... depend upon it for its consistently high quality. 
Buy Rome Synthinol For the complete story, ask for Bulletin 101. Coupon 
below is for your convenience. 
“TRADEMARK REGISTERED 
ROME CABLE CORPORATION 
Dept. EM-11, Rome, N. Y. a 0 M 3 ¢ pa\ B a E 
Please send me the Rome Synthinol Bulletin 101 MB Lge. 
TOUT 5. i.sis.<iusdsnecebiscesdedbtelbebningstiltaneactacsiemiapeen aaa 
120 ROUND eo eee Ries beieSiaceceadsetween ie foil 
7 OID gcse ssoeisinacecccachtaxtaucnbeitest aati tceadadeuel sabre : 
res: 
olid Roche et ade oes Zone Sate ...=::. 


ic | NOVEMBER 1950 


Over 30,000 in- 
stallations ...han- 
dling nearly every 
conceivable type of 
material in practi- 
cally every industry 
—that’s the agres- 
sive materials han- 
dling record be- 
hind Cleveland 
Tramrail systems. 


Aetna double race 
type wheel bear- 
ing No. A-827 as 
used in Cleveland 
Tramrail Systems. 


Included among their sturdy components are hard 
working wheel bearings to meet the high load capac- 
ity, precision smoothness and long, trouble-free per- 
formance required in this application—bearings which 
Aetna has proudly supplied for over 14 years. 

Greater efficiency is an advantage which comes to 
any hard working equipment when Aetna bearings 
lend a hand. For money saving, problem solving coun- 
sel on your next bearing application, submit your 
prints to Aetna. No obligation, of course! 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 SCHUBERT AVENUE + CHICAGO 39, ILLINOIS 


brass contacts, multiple silver-graphite shoe, oil-less center 
bearings and low core loss. Units can be manually or re- 
mote controlled motor operated. All types of mountings 
and frameworks. Ward Leonard Electric Co., 31 South St, 
Mt. Vernon, N. Y. 


MIDGET SNAP-ACTION SWITCH 


Open-blade snap-action switch, Model M-OM, uses roll- 
ing spring principle of actuation. Contact arms and blades 
are held between molded nylon or melamine side members 


MTOM Site Yc “4 


fastened together with eyelets large enough to accommo- 
date a No. 1 mounting screw. Pure silver contacts are rated 
at 3 amp 125 volt a-c; rated capacity life is 500,000 opera- 
tions. Acro Switch Div., Acro Manufacturing Co., 2040 
FE. Main St., Columbus 16, Ohio. 


RIGHT-ANGLE GEAR REDUCER 


One-hp size right-angle gear reducer, rated at 750 Ib-in. 
static torque has been added to line of gear reducers for 
manual or power-operated systems. Designated models 


‘Ip 


R-320 and R-330 reducers are available with either 1 or 
2 output shafts and standard 1:1 or optional 2:1 gear ratio. 
Standard shaft diameter is 5 in., but units with special shaft 
extensions can be furnished. Airborne Accessories Corp., 
25 Montgomery St., Hillside 5, N. J. 


RESISTORS 


Phenolic-coated wire-wound resistors rated from 2 to 90 
watts are available in resistances from 1 to 4000 ohm for 
2-watt size to 250,000 ohm for 90-watt size. Coating pro- 
duces good stability for resistance winding and offers pro- 
tection against moisture, humidity and electrolysis. Inert 
chemically, coating will not affect windings. Resistors 
with coating are furnished in fixed, adjustable, ferrule and 
Edison base styles. Wirt Co., 5220 Greene St., Philadelphia 
44, Pa. 


TEMPERATURE SENSING ELEMENT 


High-speed temperature pickup, Type 19, for liquid, gas 
and metal temperature measurement uses a resistance ele- 
ment that changes 6.2 ohm over specified temperature range. 
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4-HOUR TIMER. Automatically sig- 
nals at pre-set intervals with 
]-minute accuracy. C-73 Combination any 


Clock and Signal Timer gives period 


5-minute continuous signal. Wide or 
narrow bezels, also lock-in con- 
struction, 


Velechron 
MOVEMENT 


Two models: ¢ 


CLOCK AND SWITCH TIMER. 


Automatically switches on current at 


time within 12-hour ~ 


52 has cor 


tacts closed at start of timing ope 


ation; C-56 open. 


RADIO TIMER. Aut 
switches radio or 

time. C-57 av 

signal alarm tha 


after radio goes on 


Time yourself to quicker sales 


Whether you make radios, ranges, roasters or other electric 
appliances, you’ll find Telechron timers a big aid to increased 
sales. A Telechron application engineer can show you how 
these low cost timers can fit into your designs — economic- 
ally. And remember... when you use Telechron timers 
you have the benefit of famous Telechron motors that are 
instantly . . . constantly synchronous. For complete details, 
write us direct for the latest Telechron timer bulletin. 
Telechron Inc., 200 Union St., Ashland, Mass. A General 


Electric Affiliate. 
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TIMERS 


The low-cost plus 
that clinches the sale 

























Pickup may be used in a 300-ohm bridge to simulate strain 
gage pickups having an output voltage of 5 mv per volt: 
up to 155 mv can be obtained from pickup proper. Sensing 
element consists of a platinum winding contained between 
concentric cylinders having a total wall thickness of only a 
few thousandths of an inch; element is located within % in. 
of extreme end of structure. Pickup has a time constant of 
only 1.8 sec in water. Models available for use with system 
pressures up to 12,000 psi in ranges up to 1100 C (2000 F). 
Trans-Sonics, Inc., Bedford Airport, Bedford, Mass. 



















Thermal 
And Protective 
Controls for: 


ELECTRIC PUMP UNITS 


Combining a self-contained axial air-gap hermetically 
sealed motor with a magnetically driven rotor-impeller, 
Hermetik centrifugal pump has only one moving part— 
rotor-impeller. Construction eliminates need for seals or 












Electric Motors 
Appliances 
Signaling Devices 
Electric Blankets 
Air Conditioning 
Refrigeration 
Beauty Equipment 
Power Tools 





stuffing box, lubrication, and couplings. In-the-line mount- 
ing in any position or built-in base mounting. Electrical 
box built into pump casing for wiring. Sizes range from 
'4 to 10 hp with any desired a-c electrical characteristics. 
Dimensions of 1-hp model are 127% x 14% x 94% in. Atlan- 
tic Pump Corp., 4272 Wissahickon Ave., Philadelphia 32. 















calibrated to your 
product --at low cost! 


Mighty Mite is a high capacity midget thermo- 
stat, precision set at our factory to your specific 
load and tolerance limits. By unique design, 
Mighty Mite greatly reduces installation costs 
and has proved, in extensive product appli- 
cations, that it gives continued accurate heat 
control and exceptionally long life. Let this U/L 
approved, pre-calibrated thermostat safeguard 
your product and reduce your costs. 








PNEUMATIC CURRENT CONTROLLER 


Combining a pneumatic 
cylinder operator and a stand- 
ard variable autotransformer, 
Model EB controller pro- 
vides pneumatic control of 
current input required in 
many types of industrial oper- 
ations and processes. These 













































assemblies can be used in 
systems for ultimate control 
of temperature, flow, speed 
and pH. Can also be used in : 
conjunction with a small po- 

tentiometer for input to elec- — 

tronic speed control devices. Unit can rotate electrical 
components up to 290-310 deg angular rotation; also ar- 
ranged for throttling control service, using output pressure 
of conventional pneumatic controllers. Conoflow Corp., 
2100 Arch St., Philadelphia 3. 















MIGHTY MITE FEATURES: 


@ Thin, compact! Dust-proof, @ Can be molded in rubber 
moisture-proof, tamper-proof and many plastics 




















@ Strong tubular copper case @ Highly responsive to tem- 
prevents calibration change perature change 








@ Silicone FIBREGLASS for 
higher temperature control 







@ Exclusive design eliminates 
all -rivets, eyelets, screws, 
solder and fiber parts 





















@ Pre-Set — no adjustment 
Ve!? screws to loosen or change 
ee - GLASS-FIBER DOWELS 


efficiency and longer life 





For use as mechanical parts that must also be insulators, 
glass-fiber dowels are available in diameters of 0.3, 0.325, 
0.350 and 0.450 in. and lengths up to 6 ft. Aladdin Glass 
Products, Inc, 1320-22 Main St., Kansas City, Mo. 


@ Small size — 11/2''x3/16"'x 
5/16. Weighs less than 1/5 
ounce 









Write for data 
sheet and our 
engineering recom- 
mendations — with- 
out obligation. 












@ (Also available in larger 
models with greater capacity) 












MOTOR STARTING RELAY 


‘ ; " For fhp single-phase motors, No. 91251 motor starting 
MCT ie eo aol od relay is of the current type having a balanced armature con- 


217-223 ASH ST ° AKRON 3, OHIO struction which does not restrict mounting to one position. 
Designed primarily for hermetically sealed refrigeration 
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KOPPERS POLYSTYRENE 
is our bread 


and butter, too! 




















To Molders of Koppers Polystyrene: 


Since Koppers Polystyrene was introduced, demand has been near production capacity. 
However, since April, 1950, the situation has been acute. Total molding capacity had been 
and continues to be increased in the face of a growing shortage of raw materials. 


To assure our customers a proper share of available supplies, a system of allocation of 
Koppers Polystyrene was set up. This is the plan: 
Each customer’s average monthly purchase during the period from Janu- 
ary 1949 through March 1950 was determined. This average monthly 
figure was set up as his monthly allocation base. 


Each customer’s orders since March have been filled to the extent of his 
allocation base. 
We plan to continue this policy. However, governmental needs, regulations or other con- 
il ditions beyond our control may require either modification of bases or change in policy. Un- 
der any circumstances we shall endeavor to apportion the available supply equitably 
among our customers. 

As always, we want to work with you to obtain the best results from your use of Poly- 
styrene ... to solve your particular molding problems (with special attention to military 
end uses) ... to design new products to be made from Koppers Polystyrene when the 
supply situation again becomes more normal. 


lata Koppers oilektod, Plastics 


7, 


UY 
4 


3 == Koppers Polystyrene has made Many Products Better and Many Better Products Possible. 


KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 
SALES OFFICES: NEW YORK + BOSTON + PHILADELPHIA + CHICAGO -+ DETROIT - LOS ANGELES 
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| compressors, relay can be used on motors for electric type- 
writers, circulating pumps, ventilating fans and air compres- 
| sors. Relays furnished to specification. Overall dimensions 
are about 1.1 x 1.2 x 1.8 in. R-B-M Div., Essex Wire Corp., 
| Logansport, Ind. 


ADJUSTABLE DIAL TIME-DELAYS 


For line of motor-driven time-delay relays made by 
manufacturer, adjustable dials can be incorporated for use 
in applications necessitating frequent change of time set- 
tings. Dial setting can be changed easily and then locked 
in place. Time delay range is from 1% sec to 90 min. 





MERC OID: 
CONTROLS : 


ou cen always count on 
their fine engineering 


to " very dependable : | Relays available for either a-c or d-c. Units have geared 
service for a long time. : | differential and positive electromagnetic capstan-type clutch. 
They are built to last. : | Timer motor operates precision snap-action switch rated 
Gites aiihihih sca cial wit : | at 10 amp 110 volt a-c. Dimensions are 2 7/32 x 3 9/32 x 


THE MERCOID CORPORATION : 2 3/4 in. The A. W. Haydon Co., 232 N. Elm St., Water- 
| BELMONT AVE. CHICAGO 41, ILL bury 20, Conn. 


. 
Pacer eeeae 


COOLANT PUMP 


Machine-tool coolant pump, Model 
6P3, is driven by ‘%o-hp 3450-rpm 
motor. Impeller housing, spacer sup- 
ports, mounting flange and lower motor 
bell is one casting. One of spacer 
supports is cored to provide the dis- 

| charge passage from pump through 


Another product 


melts stile . oe | plate flange; construction eliminates 
Oe fe piping in reservoir. Equipped with 
with... 34 By. permanently lubricated ball bearings. 
; Motor and pump on a single shaft. 
The Ruthman Machinery Co., 1809 
Reading Rd., Cincinnati 2, Ohio. 


10-WATT SERVO MOTOR 


Pure-iron rotor in 10-watt low-inertia servo motor is said 

Wren GLASS YARNS to completely eliminate “cogging” and “single phasing.” 
Rotor diameter is only 0.665 in. cempared to 1.50 in. for 

Magnet wire is served with Vitron equivalent copper-bar rotor. Servo motor has linear speed- 
torque characteristics over @perating range; rotor has in- 
ertia of 0.23 oz-in.2 Can be operated from either single- 
saving insulation base that absorbs or two-phase 60-cycle 115-volt supply. Withstands in- 
definite stalling without damage. Motor can be foot or 
flange mounted and terminal block can be mounted in either 
and withstands temperatures far of three positions. Ford Instrument Co., 31-10 Thomson 


beyond all known varnishes. Ave., Long Island City, N. Y. 


Call us in for consulta- AUTOMATIC V-BELT CLUTCH 


tion on how Vitron can In addition to 3600-rpm automatic V-belt clutches (ELEc- 

improve your product. TRICAL MANUFACTURING, July 1950, p. 150), a 1725-rpm 

model is now available. Using centrifugal force to move 

wedges against movable face of a variable-pitch pulley, 

oe clutch engages and disengages when motor approaches a 
ELECTRICAL INSULATING MATERIALS predetermined speed. This action allows motor to acceler- 
GLASS FIBERS Inc. ate with no load to nearly full speed. Clutches are rated 


Waterville, Ohio for 1% hp. Dimensions range from 2% to 3% in. OD; 


Glass Yarns to provide a space- 


no moisture, never mildews cr rots 
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SMU MAL 
be sure you Know 


\ Aluminum Permanent Mold Castings 
| Aluminum Die Castings 


THESE 2 NEW FOLDERS 
GIVE YOU THE 
VELVAGLAZE STORY 


They are interesting, informative, non-technical— 


e Tell how VELVAGLAZE processed 
CU melt tile Pe tel se elt ah 
manufacturer's finishing costs by 50%. 


Te eC) A el 
aluminum permanent mold castings 
brighter, smoother, more durable. 


Help progressive design and marketing 
executives solve today’s complex problems. 


Write today for your personal copies. 
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bore sizes from % to 4% in. diam. V-Plex Clutch Div., 


Fy 2 St fa ¢ to fs Light Inspection Car Works, 48 S. Washington St., Hagers- 


town, Ind. 


of your coil.... FLEXIBLE COUPLING 


Specially designed concave jaw surface of flexible cou- 


ad . ° . "i - : : 
Ti rani J a] ae @| a @) ie | pling holds oil-resistant synthetic rubber insert or spider in 
M © position. This construction eliminates any tendency of the 


For uniform excellence of your 
windings, make sure of your 


olt 
pases] 


rubber to extrude or break and automatically adjusts for 
misalignment. Coupling insert absorbs vibration. Cou- 
plings available for shafts from % to 15% in. and ratings 
from fractional to 25 hp. Standard keyways provided. 
Gerbing Manufacturing Corp., 650 W. Washington Blvd., 
Chicago 6. 


OIL-RESISTANT INSULATING ENAMEL 


Fast drying #32 Red enamel for electrical applications 


dries to handle in % hr and hard in 8 hr. Drying can be 
accelerated by a low-temperature bake. Enamel bonds well 
to insulating materials and metals. Dielectric strength oi 
dried film is 800 vpm. Irvington Varnish & Insulator Co., 
Argyle & Grove Sts., Irvington 11, N. J. 


PRECISION BRINGS MILLIAMETER RECORDER 

YOU THESE SUPERIORITIES 

Model M recorder has full-scale range of 0.001 amp at 

\. Complete insulation 1.5 volts. Instrument is available with 1, 2 and 4 channels 

\\ heat dissipation with wide range of fixed chart speeds. Readily adaptable to 

ode rs “ panel mounting. Single-channel instrument measures 12 x 

\ resistance to moisture | 5% x 9 in. Photron Instrument Co., 6516 Detroit Ave., 

\ DURABILITY. Cleveland 2. 

PRECISION PAPER TUBES, made exactly to your 


specifications, embody all these qualities to outstand- WIRE STRIPPER 


: - . Motor-driven non-abrasive wire stripper removes most 
ing degree, the result of long-specialized coil base 6" we a tra a een See ee 
types of enamel insulation including vinyl-acetal types from 


engineering. Made in Kraft, Fish Paper, Cellulose wire without damage to the conductor. (See ELEcTRICAI 
Acetate, and combinations. Heat-treated, and MANUFACTURING, July 1949, p. 104.) Stripping wheels 
spirally wound for greatest strength. composed of glass fiber disks are counter rotated at high 


Send for samples and estimate, any quantity, any 
length, any ID or OD. Ask for latest Mandrel List. 
Over 1,000 sizes. 


PRECISION DI-FORM- 
ED TUBES — No extra 
cost. Permit automatic 
Yew | 


stacking. 
Yl 
PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 
Plant *2, 79 Chapel Street, Hartford, Connecticut 


| 


speed. Friction generated, when wires are inserted between 
wheels, melts and removes the insulation. Over 20 different 
types of wheels are available each designed for a particular 
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What you see here is a group of production workers who have been laid 
off temporarily—all because the fastenings on a vital piece of 
processing equipment were critically corroded. 

What you can’t see is the look on the plant manager’s face when he 
calculates the cost of the work stoppage. 
no..they’re ouf If the equipment you make is used by your customers in operations where 

corrosion is a factor... or where attractive appearance, long life, 

ease of cleaning and resistance to high temperatures are important... it 


because of will pay you to make sure every bolt, nut and rivet is non-ferrous 


or stainless steel. 

a broker bolt’ Harper specializes in these Everlasting Fastenings; makes them in over 
7,000 different sizes, types and alloys—Brass, Bronzes, Copper, Monel 
and Stainless Steels; maintains large quantities in stock, 
ready for immediate delivery. Pom, 









Write today for 134-page catalog and current stock list. 
The H. M. Harper Company, 8204 Lehigh Avenue, 
Morton Grove, Illinois 





New York Office and Warehouse: 200 Hudson St. 
Los Angeles Office and Warehouse: 835 E. 31st St. 

Branch Offices: Atlanta, Cambridge, Cincinnati, Cleveland, Daflas, 
Denver, Detroit, Grand Rapids, Milwaukee, Oakland, 
Philadelphia, Pittsburgh, St. Louis, Seattle, Toronto (Canada) 


AMERICA'S LEADING SPECIALIST IN NON-FERROUS AND STAINLESS STEEL FASTENINGS 
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The SCRUGGS MOTOR will help you 


Develop a 
Better Product 


oe 


Pew 


Scruggs 4 Pole Shaded Pole 
Motor 110V, 220V, 60 cycles 
AC, Approx. 1700 R.P.M. 


Closed case Ventilated case 
UNUSUAL FLEXIBILITY for a wide range of applications. 
Width of stator and rotor stack, also winding formulae, 
can be varied to give desired performance. 


NEW 4-POINT CAST BEARING BRACKET affords 
absolute, uniform air gap of minimum clearance, maximum 
power and minimum heat. Also, position of rotor within 
stator is centered accurately and permanently. The extra- 
capacity oil cups supply oil for long operations periods. 


SPECIAL FEATURES AVAILABLE include: variations 
in electrical characteristics, rotation, length and diameter 
of shaft, shaft extension, specially ground shafts, geared 
head motors, etc. 


Write for details and sample motor 


Scruggs motors will help you develop better products at 
less cost. Write, wire or phone us today about your appli- 
cation. Specify exactly what you require. We'll gladly 
send you (memo invoice) a sample motor for your specific 
requirement. The Loyd Scruggs Co., 1022-32 N. Sixth 
St., St. Louis 1, Mo. 


TYPICAL APPLICATIONS 


Air Circulators ¢ Business Machines ¢ Coolant Pumps e Dictating Equip- 
ment ¢ Fans and Blowers! « Unit Heaters and Coolers « Vending Machines 
Wire Recorders ¢ and many others 


ta a COMPANY 


MANUFACTURERS OF 


PRECISION INSTRUMENTS 
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type of insulation. Size of wires that can be stripped range 
from gage No. 48 (0.0012 in.) to No. 25 including Litz 
wire up to 50/44. Wheels can be dressed from original diam- 
eter of 1% in. down to % diam. Rush Wire Stripper Div., 
The Eraser Co., Inc., 104 S. State St., Syracuse 2, N. Y. 


PULL-IN CONDUIT ELBOW 


Right-angle turns can be made in conduit by using 
this pull-in corner elbow. Large cover on side of elbow is 
held by two screws. With cover removed wires can be 
pulled in straight from either direction and turns made 
without forcing or damaging the wires. Fitting is avail- 
able in %- 3%4- and 1-in. sizes. UL-approved. Gedney Elec- 


tric Co., 1270 Sixth Ave., New York. 


SOLENOID VALVE 


Specially designed as a drip eliminator or shutoff valve 
for oil burner applications, Model V2-100 solenoid valve is 
a 2-way NC valve with maximum pressure rating of 125 
psi. Features include soft synthetic seat and seals, spring 
loading, steel construction and usable in any position. Coil 
is rated for 10 watt continuous duty. Both ports have %-in. 
female NPT and conduit connection has 4%4-in. NPT. Valve 
is UL approved. Measures 24% in. high and 2%¢ in. wide. 
The Skinner Electric Valve Div. of Skinner Chuck Co., 
130 Beldon Ave., Norwalk, Conn. 


VARIABLE-SPEED TRANSMISSIONS 
Reversible variable-speed transmission (See ELECTRICAL 
MANUFACTURING, October 1949, p. 174), Model 14R gives 
infinite speed variation from zero to 425 rpm in either di- 
rection of rotation with an input speed of 1750 rpm. Rat- 
ing of output shaft is 10 lb-in. Dimensions of unit are 4% 
x 3% x 2% in. Larger unit, Model 142X, for use with mo- 
tors from 45 to % hp has a torque rating of 20 lb-in. and 
is infinitely variable from zero to 4% the input motor speed. 
However it is not reversible. Dimensions are 5 x 3% x 4 in. 

Revco, Inc., 405 Thorpe Bldg., Minneapolis 2, Minn. 


OIL-RESISTANT WIRE 


Gasoline- and oil-resistant wire, called Geotrol, is listed 
by UL for wiring in conduit to locations where oil and 
oil products are likely to cause deterioration of nonresistant 
wires. Conductors are insulated with vinyl compound and 
sheathed in a jacket that is highly resistant to petroleum 
products. Insulated conductors are available in black, white, 
red, green, orange, blue and yellow. Available in solid con- 
ductor sizes of 14, 12 and 10 AWG. Construction Mate- 
rials Dept., General Electric Co., Bldg. 28-EW, Bridge- 
port 2, Conn. 


SILICONE-RUBBER COATED FABRIC 


For use as diaphragms, silicone-rubber coated Orlon 
(acrylonitrile fabric) material is very flexible and has good 
flexing life; particularly useful where pressure differentials 
are low and quick response to slight pressure change is 
desired. Designated Cohrlastic 3500 series, material has an 
operating temperature range from —75 to 300 F. Can 
be supplied as a fabric 0.010 and 0.017 in. thick, or in the 
form of finished diaphragms. The Connecticut Hard Rub- 
ber Co., 407 E. St., New Haven 9, Conn. 


PRESSURE-OPERATED PUMP CONTROL 


Using two bellows instead of one, Mototrol pressure- 
operated pump control has separate bellows for high-level 
and low-level controls reducing movement in_ bellows. 
Separate and independent settings are possible. Controls 
are provided with motor-driven time delay adjustable from 
0 to 10 min; any portion of 10 min may be split between 
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If You Need Coils Like These... 


you need UNIVERSAL Coil Winders 





Lattice-type coils for television and radio. Wind 
one to four coils at once on the Universal No. 84 
Coil Winder, with (in most cases) a single opera- 
tor for two machines. 

Speeds are from 400 to 950 rpm, and a counter 
control provides instant automatic stop upon 
completion of coil. 

Quickly-adjustable “‘gainer’”’ mechanism, which 
accurately positions wire turns, and strap-type 
tensions help you get accurate, uniform winding. 
In-built calibration facilitates change-over. 

Write for Bulletin 84-LM. 





Non-insulated spool-wound coils. Wind coils 
on several heads at once, using the new Universal 
102 High Speed Coil Winder, and synchronize out- 
put on the basis of handling time per coil. 

Each head is individually operated, and you 
can so schedule the winding that certain heads 
will be producing while manual operations are 
performed on other heads. 

With a maximum speed of 5000 rpm, the High- 
Speed 102 is efficient for coils having up to 15,000 
turns. Oil seals make the machine oil/-tight. 

Write for Bulletin 102-LM. 


UNIVERSAL WINDING COMPANY 
P. O. Box 1605 Providence 1, R. I. 


~~ LEESONA) 


FOR WINDING COILS IN QUANTITY 
eae ewe ee 


AUTOMATICALLY 


5 USE UNIVERSAL WINDING MACHINES 
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[) A NO Brings Youa 


Line up of Top Coil Performers 


Deal with Dano, makers of every type of coil. 
From simple electrical coil windings to spe- 
cially treated coils deeply impregnated with 
wax or varnish in vacuum impregnation tanks 
and cured in heat controlled ovens, Dano is 
fully set up to serve you. You, the customer, 
have every assurance of complete coil satis- 
faction—from quality to dependable top per- 
formance, from service to price—you get them 
all when you deal with Dano. 

AND REMEMBER THIS: Dano makes every 
coil to your exact specifications. 


Send us your samples or specifications with 
quantity requirements for our recommenda- 
tions. No. obligation! 


@ Bakelite Bobbin 

e Cotton Interweave 

® Coils for High Temper- 
ature Applications 


Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 


ALSO, TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


start and stop sequences as required. Pressure change 
actuates mercury switch and energizes solenoid which en- 
gages gear to drive sequence cams from timer motor. Cam 
wheels tilt mercury switches which can be connected in a 
pilot circuit for control purposes. Unit operates from 
110 or 220 volt 60 cycle. Seven pressure ranges from 4 
to 500 psi. Automatic Control Co., 1005 University Ave., 
St. Paul 4, Minn. 


Laboratory and Engineering 
Equipment 
FREQUENCY RESPONSE RECORDER 


Redesigned Model FR frequency response recorder is for 
use in making frequency response measurements of a-f com- 
ponents such as microphones, loudspeakers, filters, ampli- 


fiers and transmission lines. Recorder is coupled to an oscil- 
lator either mechanically or electrically so input frequency 
device to be tested is synchronized with chart drive. Output 
of the device being tested is used as input of the recorder. 
Signal is amplified and used to control a magnetic clutch 
which drives the pen according to amplitude of input signal. 
Thus a complete frequency response curve is drawn auto- 
matically. Recording paper is 4-in. wide. Scale ranges from 
0-20 to 0-80 db. Standard chart speed is 4.5 in. per min; 
recording speed is 4 in. in 0.8 sec. Sound Apparatus Co., 
Stirling, N. J. 


FHP DYNAMOMETER 


Designed to aid in analyzing operation of fhp motors and 
generators, dynamometer can also be used to test internal 
combustion engines and other mechanical equipment of sim- 


ilar rating. Dynamometer is a self-contained unit with ex- 
tended base to allow for mounting of equipment under test. 
A control panel contains instruments for reading field volt- 
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@ It enables you, or your local 
blueprinter, to produce posi- 
tive photographic intermedi- 
ates at a new low cost. 


@ It preserves valuable origi- 
nals . . . cuts redrafting costs. 


@ It restores old, soiled draw- 
ings ... gives you cleaner, 
sharper prints. 


@ It gives you photo-lasting 
file copies. 


A new illustrated booklet, 
“Modern Drawing and Docu- 
ment Reproduction,” gives all 
the facts on this revolutionary 
photographic intermediate. It’s 
free. Just mail the coupon. 





PRODUCTION 


At the Crompton & Knowles Looms Works 


3 engineering department routines simplified 


with Kodagraph Autopositive Paper 





(A Oe tion”— your new free 


A low-cost, photographic intermediate 
paper that produced positive copies 
directly was “big news” for Crompton 
& Knowles, world’s largest manufac- 
turer of specialty looms. To begin with, 
it meant that they could reorganize 
their filing system much faster and 
much more economically than had 
been estimated. Here was the problem: 
they had some 200,000 detail drawings 


* 


rule: “A Kodagraph Autopositive inter- 
mediate of every drawing.” And this is 
paying off today in lower re-drafting 
costs. Before, the original detail draw- 
ings (described above) and scale 
drawings were used as the blueprint 
“masters”... were exposed to machine 


DRAF TING Crompton & Knowles has adopted the 


Ree 
wi . * 
| PRINT Using Kodagraph Autopositive inter- 
mediates, Crompton & Knowles turns 


out sharper, cleaner blueprints—at uni- 
form, practical machine speeds. 
That’s because these new interme- 
diates have an evenly translucent, 
high-quality paper base ...and dense 
photographic black lines which will 
not smudge or lose opacity even after 


Please mail a copy of 
“Modern Drawing and 
Document Reproduc- 


YL 


booklet on Kodagraph 
Autopositive Paper. 


Name 


Position 


Company 


Street 


City 





State 


—4 to 8 on each sheet of paper. Many 
of these were not in sequence, which 
slowed reference; and, when blueprints 
of only one part were needed, it meant 
a waste of paper .. . besides taking the 
attached drawings out of the files. 
Solution: the design sheets were re- 
produced on Kodagraph Autopositive 
Paper; then the prints were cut and 
filed correctly in the “master” file. 


* 


wear-and-tear, constant handling. 
When they no longer produced legible 
blueprints, they had to be redrawn. 
Now the valuable originals are kept 
safe in the files—available for reference 
and revisions only. The “Autopositives” 
do the “heavy work’... whenever 
needed. 


* 


hundreds of trips through the machine. 


How “Autopositives’ are produced: 
Crompton & Knowles uses its blueprint 
machine for exposure; standard photo- 
graphic solutions for processing. In this 
manner it gets positive copies directly 
—without a negative step... without 
darkroom handling. 


Kodagraph Autopositive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction 


a 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 68 
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BULL'S-EYE 
FOR 
PERFORMANCE 


HONED RACEWAYS 


Twenty-five leading electric 
motor manufacturers have 
found that they buy 
bull’s-eye performance when they specify 
and use Hoover Ball Bearings with honed 
raceways. For their money they get amazing 
quietness plus 30% greater load capacity . . . 
90% longer life ... . reduced end play . . . 
reduced radial displacement . . . increased 
resistance to Brinneling . . . uniformity 
and permanence of fit-up . . . freedom from 
vibration . . . precision of dynamic balance. 
We invite you to join the ranks of the 
growing list of distinguished users 
of Hoover Ball Bearings. 


THE ARISTOCRAT 


Write for your copy of the 
Hoover Engineering Manual. 


OF BEARINGS 


HOOVER BALL and BEARING CO. 
Ann Arbor, Michigan 


age and armature current, a field-control rheostat and a 
three-way switch for selecting desired resistance loads. It 
has a pre-loaded scale, permitting direct readings with the 
unit operating as a motor or generator. Optional tachome- 
ter equipment can be used because of the double shaft ex- 
tension. Trunnion mounting with ball bearings independ- 
ent of shaft bearings reduces static losses to a minimum, 
Equipment has a continuous absorption or motoring rating 
of 34 hp at 2000 rpm. Maximum permissible safe speed is 
4000 rpm. Included in set is a 10-m. diam dynamometer 
scale graduated in pounds with 0.1-lb subdivisions. The 
scale is pre-loaded which allows torque reading in either 
clockwise or counter clockwise rotation. Special Products 
Div., Apparatus Dept., General Electric Co., 1 River Rd, 
Schenectady 5, N. Y. 


ELECTRONIC COUNTER-TACHOMETER 


High-speed electronic counter-tachometer totalizes num- 
ber of counts derived from source being measured during 
an established time interval of 0.6 sec (0.01 min). Reading 
is displayed on a 4-digit electronic counter using ten neon 
glow lamps for each digit. Display time is adjustable over 
a period from 0.5 to 4 sec or can be set to hold count. Time 


interval of 0.6 sec is established by counting 60,000 cycles 
of the 100 kc oscillator contained in unit. Instrument can be 
used to measure frequencies up to 100 ke with accuracy of 
+ 1 per cent; also unit has count-rate meter for use when 
unknown frequency is being adjusted. Other applications 
include measurement of high-speed turbine and motor 
speeds ; instrument can be supplied with magnetic or photo- 
electric pickup devices. Potter Instrument Co., Inc., 115 
Cutter Mill Rd., Great Neck, N. Y. 


PORTABLE ELECTRIC TACHOMETER 


Generator-type portable electronic tachometer Model 
T-101 has three scales: 0 to 2500 rpm; 1000 to 7000 rpm 
and 1000 to 16,000 rpm. Three degrees of accuracy are 
available, 2, 1 and % per cent of full scale. Tachometer 
rectangular dial is large and easy to read. Unit is in a 
wooden carrying case. A 36-in. long flexible rubber wire 
connects generator to case and instrument. The Electro- 


Mechano Co., 261 E. Erie, Milwaukee, Wis. 


DYNAMIC ANALYZER 


For measuring frequency and transient response of low- 
frequency systems, Model 100-A Dynamic analyzer is par- 
ticularly applicable to servomechanisms. Instrument func- 
tions by providing periodic perturbation signals to be in- 
jected into error or input channels of device under test, 
together with sweep and comparison voltages with which 
to view output member excursion on the cathode-ray oscil- 
loscope. Waveshapes are generated by electro-mechanical 
elements geared together and driven by at various speeds. 
Range of modulating frequencies is from 0.1 to 50 cps for 
transfer function tests. Phase measurements can be made 
with accuracy of + 2 deg. For transient tests, damped nat- 
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KLIXON PROTECTORS 
It 
the 
ne- # 
ex- 
nd- 
1m, 
7 in De Walt “P Shop’”’ 
i in Ve Walt ower Snop 
ter 
he . _ sora 10 
ler His MOTOR © 
cts HAS INHERENT 
, K LixON 
ATING 
OVERHEATS 
m- 
ng 
ng 
on 
er 
ne 
es 
be 
of 
en 
ne The versatile De Walt ‘Power Shop” does the work of 
oe 10 single purpose machines. It’s a variety saw, cut-off saw, 
me dado machine, shaper, router, tenoner, sander, horizontal 
15 drill, grinder or metal cutter. 
De Walt Engineers, like other leading designers, specify and 
use electric motors which have built-in Klixon Motor Pro- 
tectors. They know from experience that Klixon Protectors 
el add an extra to the machines by preventing motors from burning 
a out. In fact their specifications state, “MB motors have manual 
1 toggle switch with thermal overload protection, KLIXON type, built into 
a the motor.” 

a Built into the motor by the motor manufacturer, a Klixon Protector 
re provides positive protection against overheating and burning 
0- out. Should the motor stall or an overload occur, the protector 

cuts the power “off”. When it cools sufficiently it snaps the 

power “on” again either by pushing the red button or 

automatically depending on the type of protector used. 

3 The extra cost for this protection is low, pays divi- 

Z dends by building customer goodwill, elimina- 

. ting motor burnouts, repairs and replacements. 
l- 

t De Walt ble “P 
h Shop” hss moses with IE 

Klixon Manual Reset Pro- IxO 
|- tector. : 

il TRACE AGE RG SY utr on 
5. 
rT De Walt Stationary “Power ~ SPENCER THERMOSTAT 
e Shop” with inherent Klixon Division of Metals & Controls Corp. 

‘ Overheat Protection. 111 FOREST STREET, ATTLEBORO, MASS. 
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NEW HIGH PRESSURE 


TEST 


VALVES 
Feature | 


@ Rugged compact con- 
struction 


@ 3000 P.S.I. operating 


pressure 
Centinuous duty 


Poppet design elimi- 

nates leakage 

May be mounted in 

any position 

Now available in 110-220-440 volt 


60 Cycle A.C. Current 


Impregnated coils re- 
sist moisture 


Waterman High Pressure Solenoid Valves are inexpensive 
compact units designed for continuous duty in hydraulic 
systems where pressures are as high as 3000 P.S.I. Poppet 
type construction gives positive sealing against internal 
leakage. Impregnated oil resistant coils make these valves 
suitable for mounting in oil reservoirs. In many cases this 
feature eliminates costly piping and makes possible the con- 
struction of smaller more compact hydraulic power units. 
Available in %” pipe size. Electrical requirements are 110 
volt 60 cycle A.C. current. 


West Coast: H. E. Webb, 918 No. Kenilworth Ave., 
Glendale 2, Calif. 


YE a tf 


eae 
TA 


1] Cut Their Own Thread 
@ Eliminate Ley eye am ett) Tap Cost 
@ Resist Vibration —Will Not ley 1 
4) Are Driven Easily By Hand or Power 
@ Used Anywhere 


ae tte lat 


Tau e eT Ps 


Pheoll Thread-Cutting Screws are easily 
driven into untapped, drilled or punched 
holes. They automatically cut their own 
mating threads when driven which insures 
maximum thread contact. This results in 
Sohtes fits and increased holding power. 
The rolled threads of these hardened 

_ screws conform to established dimensions 
and tolerances and are interchangeable 
with machine screws. 


Unit production cost is lowered when 
these screws are used in assembly work. 
Now is the time to investigate what Pheoll 

Thread-Cutting Screws will do for you. 
Outline your fastening problems and 
the materials you wish to join. 


Other Profit 
Producing 
Pheoll Products 


Knurled Nuts e Wing Nuts e Sems 
Cap Screws e Machine Screws 
Phillips Recessed Head Screws 
Square Head Set Screws 
Tapping Screws 


SCOCOCOHCEESESSESEOSSSSEHESEESE SESE 





ural frequency and height of first overshoot can be meas- 
ured. Industrial Control Co., 1452 Undercliff Ave., New 
York 52. 


INSULATION TESTER 


Semi-portable Series 570 high potential insulation break- 
down testers have test voltage ranges up to 30,000 volts a-c 
and capacities to 1.65 kva. Output is continuously variable 
from zero to maximum. Breakdown or short circuit in 
equipment being tested trips high-voltage cutout which has 


reset button on panel. Instrument is housed in a steel 
sloping-panel case measuring 20x 16x16. Voltmeter and 
pilot lights are behind heavy glass; ground clip and lead are 
furnished. Associated Research, Inc., 3755 W. Belmont 
Ave., Chicago 18. 


VACUUM-TUBE VOLT-OHMMETER 


Multipurpose vacuum-tube volt-ohmmeter has d-c, a-c, r-f 
and ohm ranges. D-c ranges are 0 to 3, 10, 30, 100, 300 and 
1000 volts, all ranges have constant input resistance of 11 
megohm; 0-30 kv, input resistance is 1100 megohm. A-c 
ranges are 0 to 10, 30, 100, 300 and.1000 volts at 1000,ohm 
per volt. Ohmmeter ranges: 0 to 1000 and 10,000 ohm and 
0 to 0.1, 1, 10 and 1000 megohm. R-f voltage ranges are 
0 to 3, 10, 30 and 50 volts for frequencies to over 100 me. 
Meter is enclosed in steel case Me x 6 x 434 in. Operates 
from 110-120 volt 50-60 cps. Transvision, Inc., 460 North 
Ave., New Rochelle, N. Y. 


Q INDICATOR, NULL DETECTOR 


Designed specifically to measure Q factor of coils, Model 
1030 Q Indicator can also be used to measure inductance, 
distributed capacity, impedances and dielectric losses. The 
Q factor is read directly from instrument; Q range is from 
0.5 to 500. Frequency range is from 20 cps to 50 ke. 

Null detector amplifier, Model 1140, is also available. In- 
strument is a gain-selective a-c operated null indicator for 
bridge measurements and provides visual or aural indica- 
tion. Unit has a high-gain linear amplifier with a 30-db in- 
put attenuator in addition to variable gain control. Input 
impedance is 1 megohm in parallel with 25 mmf. Gain is 
98 db, with 1 megohm load with 6 mmf shunt capacity, down 
1.5 db at 25 ke, 5 db at 50 ke and 2 db at 20 cps. Sensitivity: 
100 microvolt at 1 kc will give 15 per cent meter deflection. 
Output impedance is about 50,000 ohm. Output voltage is 
40 volt undistorted into 1 megohm load, and 10 volt into 
20,000 ohm. Freed Transformer Co., Inc., 1718 Weirfield 
St., Ridgewood, Brooklyn 27, N. Y. 


HAND TACHOMETER 


Mechanical-centrifugal type hand tachometer, Model 
“JP”, has a 3-in. dial and range of 400 to 4800 rpm. Oper- 
ating mechanism entirely on ball bearings and oilless bear- 
ings requiring no lubrication. Scale reading is over full 360 
deg. Meter has a velvet-lined carrying case and tips. Her- 
man H. Sticht Co., Inc., 27 Park Place, New York 7. 
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Engineering knowledge, tooling, and production 
r-f know-how, coupled with the most modern 
nd equipment available, are what it takes to pro- 
| duce quality parts made from metal powders— 


a and Moraine has all these in full measure. 
nd Naturally, we seek your order, provided we 
role are convinced that the metal powder process 
1c. will work to your advantage—in lowered costs 
es iF and better performance. 
th as : 
Ask Moraine whether parts you are using can 
advantageously be produced by powder metal- 
lurgy. We'll gladly accept your order— 
el ¥ the shape of the part permits good die 
fill and correct density... 
e 
m § vt its required physical properties and 
tolerances can be obtained by our 
n- normal production methods ... and 
or gaa , said ; 
¥ tt it is to be made in quantities sufficient 
ne to justify tooling costs, set-up, and 
ut 2 equipment loading. 


Those are the three big IF’s . . . and here’s 
another just as important: IF we accept your 
order, you can be sure, in advance of delivery, 
that Moraine parts will justify your interest 
and may reduce your manufacturing costs. 







MORAINE PRODUCTS 


- DIVISION OF GENERAL MOTORS 
DAYTON, OHIO 
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faster than a hand stamp 
cheaper than outside printing 
more versatile than both 


& 
for efficient production control E. F. Schweller and J. L. Gibson have been named assist- 


ant chief engineers of Frigidaire Div., General Motors Corp., 

You'll quickly find the TICKOPRES Dayton, Ohio. Mr. Schweller, formerly manager of the 

sai indispensable addition to your Household Engineering Dept., has been given the assign- 

production operations. ist. wasentific. ment of organizing and heading a new Research and 

caoy bo operans al inexpensive the Future Products Dept. Mr. Gibson, who was manager of 
2 + 


TICKOPRES imprints variable data on 
tags, tapes, stickers, labels or cards 
you use in production control systems. 


Type can be changed in seconds. Inks dry 
quickly. Imprints are accurately 

legible, eliminating chances of costly 
identification errors. Any employee can 
run either hand-driven or motor- 


operated models of the TICKOPRES. 
Investigate the TICKOPRES now. 


Cut out those needless printers’ bills, 
delays, heavy inventory and waste. A 


TICKOPRES folder with money-saving 
facts is yours for the asking. 


MARKEM MACHINE COMPANY, E. F. Schwelter J. L. Gibson 


Keene 17, New Hampshire the Commercial Refrigeration and Air Conditioning Engi- 


neering Dept., will have general supervision over engineer- 
ing work in connection with household refrigerators, 
commercial refrigeration and air conditioning equipment, 


| and materials and processes. 
ETE F. |. Rataiczak has been appointed manager of the House- 
C0 hold Engineering Dept., succeeding Mr. Schweller. Suc- 
ceeding Mr. Gibson as manager of Commercial Refrigeration 
FACILIT and Air Conditioning Engineering Dept., is M. W. Baker, 


R. J. Woxman, section engineer in charge of process speci- 
fication activities, has been transferred to Frigidaire, Ltd. 


TO THOROUGHLY EXPEDITE the Canadian subsidiary, where he will be in charge of 
YOUR COIL WINDING NEEDS product engineering and process specification projects. H. 


W. Guenther, of the Materials and Process Engineering 
Section will succeed Mr. Woxman. 

S. M. Schweller, chief engineer of Frigidaire Div., con- 
tinues to head the engineering at Dayton. Also F. H. 
McCormick will continue as assistant chief engineer super- 
vising range, washer, water heater, and other related ap- 
pliance product engineering projects. 


H. Z. Benton has been appointed to the engineering staff 
of Cinch Manufacturing Co., Chicago. 


P. A. Durkee is now on the engineering staff of Auto- 
matic Control Co., St. Paul, Minn. 


James H. Fraser, manager of the laboratory of Inter- 
national Business Machines Corp., Poughkeepsie, N. Y.., 
has been promoted to administrative assistant at the plant 

a there. Ralph L. Palmer, electronics engineer, is now lab- 

Sg : B : tas | oratory manager and Robert T. Blakely is now his assistant. 
. John H. Howard has been appointed to the staff of the 

e WINDING FINE WIRE Research Div., Burroughs Adding Machine Co., Philadel- 
e PAPER SECTION COILS | phia. Mr. Howard, until recently a consultant in the field 
e BOBBIN WOUND COILS | of electronic control systems, was formerly director of 


development at Engineering Research Associates and was 
later associated with Sperry Gyroscope Co. 


Sara B ATA Harry Gotberg, formerly chief engineer, has been named 
WILMING vice president of Colonial Broach Co., Detroit. He will 
ERS Iso supervise sales engineering, experimental engineering 

MAA & RICHARDSON PARK, DEL. . aie 
SS SESE a pate and estimating. Ben F. Welte, formerly assistant chief engi- - 
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DRL NU ea 


it saves money it saves money 
because it costs less! because it dries fast! 


Now you can save time, save money, on every electrical finish- 

: enamel job. With Irvington’s new #32 Red Oilproof Insulating 

Lok ao Puvinglon Enamel, you get new speed of drying, new low cost. And you 
' also get the bonus protection of a tough, impervious, 800 volt- 

for insulation leadership per-mil insulation. Write today for technical data and samples. 


OF The 


gs Won, 
FRVINGTOSN 
VARNISH & INSULATOR COMPANY 
4 wow ~ GTO 6 Argyle Terrace, Irvington 11, New Jersey 
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Lit oF ode 


World's largest manufacturer of 
portable electric tools now ships 
its 290 Ib. universal valve and 
tool grinder in a Wirebound 
weighing only 39 Ibs. The pro- 
tection against shipping jolts 


Report by flexible power saw 
company shows shipping weight 
reduced from 820 to 775 pounds, 
tare weight cut 20%, crating 
time slashed 30%. Company 
stacks units four high—placing 


b 2325 Ib. load on bottom Wire- 


bound. Shipping damage due 
to container failure has been 
completely eliminated. 


and shocks afforded by the steel 3 


wire—thinner wood construc- 
tion of Wirebounds is so effec- 
tive that machine tolerances of 
.005 are now maintained. 


Maker of 310 Ib. motor tractor 
chose Wirebound boxes when 
first entering export market for 
the anti-pilferage feature of the 
twisted wire closure (other 
closures available) ... found 


3 shipping operations moved 


0 Send me general information . . 


easily... packing took just 15 
man minutes including interior 
bracing and Wirebound mat 
which wraps around all 4 sides. 


. complete descriptive book titled 


“What to Expect from Wirebounds.” 


© Send me specific information 
packing products similar to mine 


0 Give me direct action... 


... tear sheets of case histories of 


send o sales engineer to show the 


advantages of Wirebound packing for my own product. 


NAME 


IRM 


STREET AND NUMBER 


CITY 


OUR PRODUCT iS 


WIREBOUND BOX MANUFACTURERS ASSN. 


POSITION 


ZONE STATE 


'T WEIGHS 


Room 1150+ 327 S. LaSalle St. 


Chicago 4, Illinois 


Users names on request. 





neer, has been advanced to chief engineer with Glen Harmon 
assistant chief engineer. 


Lyman H. Allen, Jr., who was formerly assistant chief 
design engineer in charge of chemical process design with 
American Viscose Corp., Philadelphia, has been appointed 
chief engineer of Foster D. Snell, Inc., New York. 


Norman L. Smith, formerly a development engineer at 
General Electric Co., Schenectady, N. Y., is now with Elec- 
tronic Tube Corp., Philadelphia. 


Dr. Merwin J. Kelly, executive vice president of Bell 
Telephone Laboratories, Inc., New York, has been named 
technical advisor of the new Air Research and Development 
Command at U. S. Air Force Headquarters, Washington. 


William T. Kirkpatrick is now general manager of the 
Kingston-Conley Div., The Hoover Co., North Plainfield, 
N. J. 


Clinton E. Ring is now manager of product quality for 
the Appliance and Merchandise Dept., General Electric Co., 
Bridgeport, Conn. William J. Kern succeeds Mr. Ring as 
supervisor of field service for the Product Service Div. 
of the department. 


Carl E. Scholz has been appointed vice president and 
chief engineer of All America Cables and Radio, Inc. and 
The Commercial Cable Co., subsidiaries of American Cable 
& Radio Corp., New York, an affiliate of International Tel- 
ephone and Telegraph Corp. Mr. Scholz has been a vice 
president and chief engineer of Mackay Radio and Tele- 
graph Co., another subsidiary of American Cable & Radio 
Corp. 


Harry R. Smith, formerly associated with the Television 
Transmitter Div., Allen B. DuMont Laboratories, Inc., has 
been appointed head of the Television Transmitter Devel- 
opment Dept., Standard Electronics Corp., Providence, sub- 
sidiary of Claude Neon, Inc. 


William R. Stanton, has been appointed field service engi- 
neer of Servomechanisms, Inc., Mineola, L. I., N. Y. 


M. F. White, who was formerly with Electronic Process 
Induction Co. (Corp.), is now with Haydu Brothers Lab- 
oratories, Plainfield, N. J. 


Andrew H. Hines, Jr. is now with the Aircraft Gas Tur- 
bine Engineering Div., General Electric Co., West Lynn, 
Mass. 


COMPANY BRIEFS 


Almo Manufacturing Co., manufacturer of mercury switch- 
es has moved to larger quarters at 113-119 Sussex Ave., 
Newark, N. J. 


Cummins Portable Tools Div., American Security Corp., 
Chicago, has purchased the assets of Fred W. Wappat, Inc., 
Mayville, N. Y., maker of electric hand saws. Company 
will be known as the Fred W. Wappat Div. 


Arrow Conduit and Fittings Corp., has moved to 129 30th 
St., Brooklyn, N. Y. 


The Audio-Master Co., maker of transcription players, has 
moved to 341 Madison Ave., New York. 


Charles Bruning Co., Inc., New York, is going to erect 
a 120,000-sq ft plant at the Bergen County Industrial Ter- 
minal, Teterboro, N. J. 


Cory Corp., Chicago, has purchased Nicro Steel Products, 
Inc., and Flavor-Seal Cookware Corp., a sister company of 
Nicro. Flavor-Seal will be reorganized as a separate cor- 
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ROSS SPRINKLER, 
MAKES AN ANNOUNCEMENT: 


“We say -- without hesitation -- 


that the brass Anaconda supplies 


for these sprinkler heads gives us 


the best drawing performance and 


the lowest reject rate of any brass 


. ” The Ross Sprinkler Company 
we ve ever used 7 of Pasadena, California, in 


business since 1904, manu- 
factures a broad line of 
Lawn Sprinkling Equipment 
and Air Conditioning Nozzies. 


This was no accident. The customer’s equip- Topmest iltestration is fel 
size; others indicate the ex- 


ment, together with the number and extent of 4 “a tent of deep drawing required 
in producing the Ross No. 10 

draws, were carefully considered. Then a brass Solid Brass Hand Sprinkler 

alloy of suitable composition and temper was 

supplied. Results were evident immediately. 


How about those deep-draw jobs of yours? for better dra win g bra SS 


Any room for improvement? Want the benefit 


of our experience — without obligation? ... SPECIFY 
Just write to The American Brass Company, ® 


General Offices, Waterbury 20, Connecticut. 
In Canada: New Toronto, Ontario. so10s 


first in copper, brass and bronze 
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MEGOHMS 
MEGOHMS 


MEG 
MEG Cheaper by the dozen with 
sileuenees JELLIFF 


MEG 

MEGOHMS 

MEGOHMS 

mMEGOHMS ~— ALLOY 1000 
MEGOHMS 

MEGOHMS 

MEGOHMS RESISTANCE WIRE 
This new material packs 1000 ohms/cmf—48% more than 
the widely-used nickel-chromium alloys. 


And what’s more, there’s no 
loss of other important 
physical and electrical prop- 
erties. High tensile strength 
— excellent solderability — 
TC of Resistance is 20 
—EMF vs Copper + 7 mi- 
cro-volts—Coefficient of Ex- 
pansion 13.9 — remarkable 
Surface-Corrosion Resistance 
— and many more vital 
characteristics make ALLOY 
1000 a money-making, pres- 
tige-building component of 
compact, precision resistors. 
For complete data, get Bul- 
letin 25. 


LEKTROMESH . RES, 


THE C. 0. 


aaa 


MANUFACTURING 
CORPORATION 
SOUTHPORT, CONN. 


© DIPPING BAS® 
341M 32NV1° 


FILTERS « 


a4 HSaw a4IM 


e + 
7S © WIRE CLOTH © STRAINE 


Electric Tubular 
Heating Elements 


ALL STILL-MAN Sheathed Heaters are 
built for application wherever space lim- 
itations, fast heat, high efficiency and 
LOW COST are design factors. 


Types include heaters for 
casting into or clamping on aluminum or 
gray iron plates and immersion heaters 
to raise temperatures of oil, water, air 
and chemical solutions. 


STILL-MAN HEATERS are fop per- 
formers and are now used as standard 
parts by many nationally advertised 
Electrical Appliance Manufacturers. 


It will pay you to write 
for details, NOW! 


THE STILL-MAN COMPANY 


429-33 East 164th Street, New York 56, N.Y 


Heating Element and Heat Control Specialists 








poration and will become a Cory subsidiary while Nicro 


| will be a Cory division. 


Chicago Show Printing Co. moved the New York office 
to 400 Madison Ave. on October 10. 


Control Engineering Co. has moved to a new and larger 


| plant at 25986 Mound Road, Centerline, Mich. 


Cornell-Dubilier Electric Corp. and its subsidiary Radiart 
Corp. have purchased the assets of U. S. Devices Corp., 


| South Plainfield, N. J. 


Electro-Medical Laboratory, Inc. moved from Holliston, 
Mass. to South Woodstock, Vt. 


Finch Telecommunications, Inc., Passaic, N. J. has been 


| renamed Facsimile and Electronics Corp. Nathaniel L. Cohen 


has been named chief engineer and Irwin H. Franzel, di- 


rector of research. 


Electronics Dept., General Electric Co., Syracuse, N. Y.,, 
is going to reopen its plant at Clyde, N. Y., and transfer 
the production of germanium products now made at the 
Thompson Rd. plant in Syracuse to the Clyde factory. 


Plaskon Div., Libbey-Owens-Ford Glass Co., Toledo, Ohio, 
is constructing a new plant for the production of alkyd 


| plastics molding compounds. New plant will be located on 
| a site at the principal 


manufacturing location of the 


Plaskon Div. near Toledo. 


McColpin-Christie Corp., Ltd., maker of rectifiers and 
battery chargers has moved to 3410 W. 67th St., Los 
Angeles. 


Minnesota Mining & Manufacturing Co., St. Paul, Minn., 
is planning to construct a 30,000-sq ft office building and 


| warehouse at Elmwood Ave., and West 117th St., in Cleve- 


land. 


RCA Victor Div., Radio Corporation of America, Camden, 


| N. J. is establishing a new 180,000-sq ft plant in Cincinnati, 


Ohio, for the manufacture of miniature electron tubes. 


Resistoflex Corp., Belleville, N. J., has expanded produc- 
tion and development facilities to supply extrusion and 


parts made from Teflon and Kel-F fluorocarbon resins. 


SKF Industries, Inc., Philadelphia, is going to expand its 


| production facilities at the ball and roller plant by 40,000 
| sq ft. 


Synchro-Start Products, Inc., Chicago, has started a new 


| factory building in the village of Skokie, III. 


Warner Electric Brake Mfg. Co., Beloit, Wis., in order 
to more closely associate its name with the full scope of 
operations, has changed the name to Warner Electric Brake 


& Clutch Co. 


Westinghouse Electric Corp. is going to add a 100,000 
sq-ft wing to its lamp plant in Little Rock, Ark. 


BullDog Electric Products Co., Detroit, has acquired a 
26,000 sq ft plant in Bellefontaine, Ohio. New plant will 
operate under the name of Bellefontaine Electric Products Co. 


ASSOCIATIONS AND SOCIETIES 


C. E. Wilson Receives ASM Medal 


At the 32nd Annual National Metal Congress and expo- 
sition in Chicago, C. E. Wilson, president General Motors 
Corp., received the 1950 Medal for the advancement of 
research. Presented by the American Society for Metals, 
the medal is given to recognize the scientist-industrialist 
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: sealed 
for Life 
































nd 
Os 
« 
nd SILICONE— the amazing new synthetic that made headlines when 
'e- . 7 . . . | 
, =—< General Electric brought it out—is back in the news again. For 
Sl icone today, G-E small capacitors, up through 5000 volts, are hermetically } 
nl, . “yy, . ' 
ti, sealed with silicone rubber bushings or gaskets. 
! 
: os | 
a rubber This means that your new G-E capacitor is sealed positively, per- 
id manently—for maximum life. For silicone seals by compression | 
alone, without the use of adhesives. It will never shrink, loosen or 
. pull away——it remains elastic at any operating temperature a capaci- i” 
be tor will ever meet. It is impervious to oils, alkalies and acids. Its | | 
a \ dielectric strength is permanently high and it is not easily damaged 
| during installation for it has a flexibility that withstands mechanical 
er and thermal shock. [3 
of a 
" This exclusive G-E feature—designed to surpass established in- F 
‘ stallation requirements—makes General Electric capacitors finer i] 
| ] 
and more dependable than ever before. Apparatus Dept., General 
a Electric Company, Schenectady 5, N. Y. {| 
| | { 
1 : be \ i” 
° ts can ' 
Z \ dielectric um! ae 1 
" | these d°¢ porse C. without oan | (7 
+ which re 
ysed UP to iia Permafil which ma A ) Silicone-rubber bushings, permanently elastic and 
7 The impreo® insulating proper ) formed to close tolerances, seal themselves by {4 
its excellent eratures- 63 ) compression to the capacitor cover. They are used 
i these high temp e styles 53, 61, y \ with capacitors 1500-v d-c, or 660-v a-c, and f 
Available in cas up to 2 muf an lower. Silicone rubber gaskets with plastic or ‘9 
end 65- Ratings ore \ porcelain stand-offs are used for higher voltages. 17 
D.C. ; Capac 1 
‘ 400 volts. ddress all inquiries ca “7 ? ig 
3 vig piv, Ge eral Elec | , | 
| \ 225 ECTRIC | 
, Pittsfield, ete N i | 
st ee «7.172 |" 
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who, over a period of years, has consistently sponsored 
metallurgical research or development and, by his fore- 
sight and his influence in making available financial sup- 


port, has helped substantially to advance the arts and 
sciences related to metals. 
RWMA Announce Winners of 1950 Prize Contest 


Winners have been named in Resistance Welder Man- 
ufacturers Association 1950 Prize Contest for the best 
E Ki d papers emanating from an industrial source on resistance 

very in welding as judged by the Jury of Awards. They are as 
follows: First prize was given for a paper entitled “A 
Some steel products are in short supply but Practical Method for Obtaining Consistent Resistance 
Welds” by J. W. Kehoe, Westinghouse Electric Corp. 
Second prize for “Stress Distribution Around Spot Welds” 


NEARBY STOCKS INCLUDE: by A. O. Bergholm, P. W. Swartz and G. S. Hoell, The 


over-all stocks are still large, diversified 


Franklin Institute, and third prize for “Variables in Cross- 

BARS—carbon & alloy, hot TUBING—seamiess & welded, Wire Welding of Dissimilar Metals” by I. S. Goodman, 

rolled & cold finished mechanical & boiler tubes Lamp Div., Westinghouse Electric Corp. 
STRUCTURALS—channels, STAINLESS—Allegheny sheets, . 

angles, beams, etc. plates, bars, tubing, etc. AIEE To Hold Machine Tool 
PLATES—U, M. & sheared, REINFORCING bars & access. Electrification Conference 

intend 4-Woy Meer Plate BABBITT bearing metal The 1950 Technical Conference of the Machine Tools Sub- 
SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- committee of the AIEE Committee on General Industry Ap- 

many types & coatings al fal. ication plications will be held at Worcester, Mass., November 14-16. 


Conference will include three technical sessions and _ two 


plant visitation programs. Technical papers to be presented 
include: “The Magnetic Amplifie-—What It Is and Where 
to Use It” by W. D. Cockrell, General Electric Co.; “How 


and Where to Apply Solenoids” by W. P. Patrick, General 
Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, Electric Co.; “A Practical Approach to. the Selection of 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, Drive Equipment for Duty Cycle Applications” by Fred D. 


Snyder, Westinghouse Electric Corp.; “Principles and Prob- 
Chicago, Milwaukee, St. Louis, Los A Franei wears. 8 eee i ae ‘. 
, : nerten, Son -_ lems of Dynamic Balancing” by W. I. Senger, Gisholt Ma- 


chine Co.; “Flux Studies and New Controls for Magnetic 
Clutches and Brakes” by J. A. Mason, Warner Electric 
Rrake & Clutch Co.; and “Control Transformers” by J. M. 
Frank, Hevi Duty Electric Co. Two open discussions will 
follow the presentation of the papers. E. E. Opel of National 
Automatic Tool Co. will initiate a discussion on ‘Machine 
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: CALENDAR OF MEETINGS 
Production 


To A —_—" 


Kenyon “T’s’‘— high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON “K”’ has been a sign of skill- 
ful engineering. progressive design and sound 
construction. 





















Nov. 1-3—Nineteenth Annual Meeting of the Con- 
ference on Electrical Insulation, Pocono Manor, Pa. 

























Nov. 14-16—1950 Machine Tool Electrification Con- 
ference sponsored by the Machine Tools Subcom- 
mittee of the AIEE Committee on General Industry 
Applications, Sheraton Hotel, Worcester, Mass. 

















Nov. 18—Third Annual Varnish and Paint Chem- 
istry Symposium, New York University College of 
Engineering, New York City. 






Now — reduce inventory problems, improve 
deliveries, maintain your quality —specify 
KENYON “T's,” the finest transformer line for 
all high quality equipment applications. 


i . New Catalog Edition! Write Today! 
ff a 










Nov. 26-Dec.I—ASME Annual Meeting, Hotel Stat- 
ler, New York City. 













Kenvon new modified edition tells the com- 
plete story about specific ratings on all transform- 
ers. Our standard line saves you time and expense. 
Send for your copy of our 
latest catalog edition now! 


Nov. 27-29—Annual Meeting American Standards 
Association, Waldorf-Astoria Hotel, New York City. 







ans 








+ 


Nov. 27-Dec. 2—19th National Exposition of Power 
and Mechanical Engineering, under the auspices of 
‘ _ ASME, Grand Central Palace, New York City. 


y 


qa) oN Jan. 10-12—2nd Annual High Frequency Measure- 


T R p N i) a O R M 3 R # O es I a C oF oe ee , pinto a a 


840 BARRY STREET » NEW YORK 59.N.Y terior Auditorium, Washington, D. C. 














Dec. 3-6—46th Annual Meeting of the American 
Society of Refrigerating Engineers, Hotel Commo- 
dore, New York City. 
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, ical, vibration- proof. Can be 
ntest ( re-used repeatedly. 
Man- Se ectietieetan 
best Pr 
‘tance ” 
re as 
d “sz < 
tance 4 
Corp. 5 “1035” SET SCREWS: Cup point 
Telds” OD Uci LINE (« type, hardened, heat-treated. 
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TAPPING 






COTTER PINS: Steel, Brass, Alu- 


minum and Srainless Steel. 
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SPECIAL NUTS: Cone, Barrel, 
Oblong, Plier, Tri-Slot, Half- 
round, etc. 
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T ar thread is 
pointed for quick, 
clean starts in small 
drilled, clean- 
punched or pierced AN 
holes in lighter 


gauge metals. 


eemre the 
Type ‘'B is 
Be 
for use in heavier 
"B”’ materials. 
“oy thread is alse 


Type 
available in thea 


Tae LAMSON & SESSIONS @ao. 


bove heads. 


@ Design and production engi- 
neers realize the extreme 

importance of intelligent fastener 

selection. It is of primary interest to the 
designer, for instance, that fasteners 

have the holding power and durability to with- 

stand strains and stresses imposed upon them. The 
production man insists upon quick-assembling 

fasteners with high torque strength. Fumbling 
and material waste cannot be tolerated. 


Lamson & Sessions Tapping Screws offer a happy 
combination of these “‘musts’’— plus a wide 
selection of heads with slots or recesses in carbon 
or stainless steels. All heads are available with 
“A”, “B”, or “C” type threads. 


Make Lamson your headquarters for Tapping 
Screws, and be assured of trouble-free uniformity 
from a dependable source of supply. 


Gcineral Offices: 1971 West 85th Street, Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio @ Birmingham e Chicago 












_— ilietiietil : 
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PHILLIPS AND CLUTCH HEAD: 
Machine Screws and Tapping 
Screws. 


MILLED STUDS: Concentric, 
accurate, ina full range of sizes. 


“BENT” BOLTS: Including U 
Bolts,Eye Bolts, Hook Bolts, etc. 


WEATHER-TIGHT BOLTS: Elimi- 
nate counter-boring in wood 
assemblies. 


= 


PIPE PLUGS: Forged Steel, 

























heat-treated. 
MAKERS OF FINE FASTENERS SINCE 1866 RPI See 
, FOR MORE INFORMATION j 
> ON LAMSON Money-Saver || 
WuTs: mex FASTENERS...... CHECK | 
AND SQUARE Sone Botts MACHINE BOLTS COTTER Pins COUPONand CLIP THISSTRIP 


ING 


The Lamson & Sessions Company 
1971 W. 85th St., Cleveland 2, Ohie 
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Here’s your new source for 


BERYLLIVU 
CcOPP 


SPRINGS and STAMPINGS 


SPRING STAMPINGS 


COILED SPRINGS 


PRESSURE-RESPONSIVE ELEMENTS 


MECHANICAL LABORATORIES 


give you assured delivery on 
beryllium copper springs of all these types. 


will 


Engineers experienced in beryllium copper 
metallurgy — with modern laboratory facilities and 
production equipment for fixture heat-treating — 
and a versatile tool and die shop — plus 35 years’ 
spring-making experience now applied to beryllium 
copper spring fabrication — combine to give you a 
dependable source of beryllium copper springs and 
stampings. : 

Let us quote on your 
requirements. 


cD EE MECHANICAL LABORATORIES 


30 MAIN ST., BROOKLYN 1, NEW YORK 


Tool Problems” and R. T. Fenn of Bryant Chucking Grinder 
Co. will initiate a discussion on “Considerations in Estab- 
lishing High Frequency Ratings for Machine Tool Appli- 
cations.” Technical session and plant visits to the Norton 
Co., The Heald Machine Co., and Whitin Machine Co. on 
November 14 will be followed by a dinner at the Hotel 
Sheraton. Dinner speaker will be Frank J. Oliver, editor, 
ELECTRICAL MANUFACTURING. Two technical sessions will be 
held on November 15 to cover papers not given on the 14th, 
and on November 16 inspection trips will be made to Bryant 
Chucking Grinder, Jones & Lamson Machine Co., Cone Auto- 
matic Machine Co., and Fellows Gear Shaper Co., all in 
Springfield, Vt., area. 


BOOK REVIEW 


Joseph Henri: His Life and Work—By Thomas Coulson. 
Published by Princeton University Press, Princeton, NJ, 


352 pp. $5. 


This first full-length biography of Joseph Henry presents a 
complete critical account of his life and work. Henry is credited 
with the independent discovery of mutual induction (but Fara- 
day’s account was published before Henry’s), the invention of 
the multiturn, multilayer electromagnet, the perception of the 
relations between “intensity” and “quantity” circuits, the first 
commutat.ng electromagnetic motor, the first electromagnetic 
telegraph with an audible signal, the electromagnetic relay, 
noninductive windings, and many other related discoveries. 

Henry’s life was not without drama. His struggle for an 
education, his difficulties with his first experiments, his rapid 
rise to fame in Albany and later at Princeton, his organization 
of the Smithsonian Institution, his defense against Morse in 
the telegraph controversy and his organization of the Weather 
Bureau—all these make a story full of human interest and 
shed light on the rapid growth of science in nineteenth century 
America. 


STANDARDS AND SPECIFICATIONS 


Plastics—Some 120 up-to-date ASTM specifications and 
tests methods covering a wide range of plastics and related 
materials are included in 624-page fifth edition of ASTM 
Standards on Plastics. Specifications cover: (1) molding 
compounds such as phenolic, polystyrene, melamine and 
urea formaldehyde, cellulose acetate-butyrate, vinyl and 
vinylidene chloride, ethyl cellulose, methacrylate, and nylon — 
injection; (2) nonrigid plastics such as vinyl chloride- © 
acetate and butyral, phenolic laminated sheet and tubing — 
for radio applications, and (3) enclosures for small testing 
machines and serving units for tests at subnormal and 
supernormal temperatures of electrical insulating materials 
and plastics. Test methods given for determining mechanical 
and electrical properties of plastics and plastics products. 
In addition, booklet gives definition of terms relating to 
plastics, descriptive nomenclature of objects made from 
plastics, and code for designating form of material and 
direction of testing plastics. Heavy-paper covered book 
can be obtained from ASTM, 1916 Race St., Philadelphia 3, 
for $4.85 per copy. 

Precision instrument components—Ordnance Pamphlet 1755, 
issued by the Bureau of Ordnance, Department of the 
Navy, Washington 25, D. C., provides illustrated informa- 
tion on precision instrument components developed by the 
Bureau of Ordnance primarily for instruments of a fire 
cortrol nature. It contains onerating characteristics on 
servo motors, synchro transmitters, synchro control trans- 
:ormers, synchro receivers, tachometer generators and 
s.andard hardware. Purpose of this publication is to supply 
major characteristics of these components for development 
activities. This new publication is for official use only, 
but this includes use by vendors of such components ana 
manufacturers of equipment employing such components. 
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MORE Staying Power for MAN and 


How Two United States Rubber products 
increase durability and production — 


al 
NEW TRACTOR SEAT cushions shock and levels 
out the sharp rebound, eliminates slowdown from 
rider fatigue—thanks to springs by U. S. Rubber, developed 
especially for this seat. They operate on a torsional prin- 


ciple...consist of an engineered rubber compound sand- 
wiched between metal plates. 


S 
BS ae 





THIS OIL WELL PUMPING UNIT has a U.S. Rubber “‘Hile’’ Bushing THE BUSHING SERVES as a “coaxial bearing.”’ Installations of this 


as an evener bearing with a simplified design that eliminates size, 6,000-pound capacity, have been in continuous service for 
62 parts. Maximum shock protection allows 200% longer wear. over 19 months under the toughest conditions. Units up to 


24,000-pound capacity are now being supplied. 





These are 2 outstanding examples of how United States Rubber PRODUCTS OF 
products save wear and tear on machines and on operator. Let the 
experienced “U.S.” engineers at Fort Wayne apply their research 


data and facilities to your own particular job. Write: 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Feature Article Reprints 


As a service to readers who wish to retain articles ap- 
pearing in ELECTRICAL MANUFACTURING in their 
: own files, selected feature articles from each issue are re- 
Plastic clam p se printed and announced on this page as soon as they are 
ready for distribution. Readers to whom copies of ELEC- 
molded by Mack TRICAL MANUFACTURING are addressed, or others 
for Du Mont, who regularly receive each issue, may secure single copies 
fee of any reprint without charge upon a company letter- 

manufactur- j head request addressed to: 


ers of televi- J. A. Campell, Director of Reader Service 


sion receiv- The Gage Publishing Company 


ers famous 4 
. Because of cost factors, this free reprint service is re- 
for fine & P 4 


1250 Sixth Ave., New York 20 


; eS stricted to qualified readers of ELECTRICAL MANU- 
perform- oe to FACTURING. When requesting these reprints, if the 

| eet copy you read is not addressed to you, please confirm 
ance. that you regularly receive each issue and include, if 
known, the reader’s name to whom your copy is ad- 
dressed. Those who do not qualify for this free service 
may secure reprints at the prices quoted below. 

Five articles appearing in the September issue and one 
from the October issue have been reprinted and are now 
ready for distribution. Since quantities are limited, re- 
quests for these reprints should be made promptly; when 
the initial supply is exhausted no more copies can be 
supplied. 


When writing, please ad- 

dress inquiries to Dept. B; 

there is no obligation, of 

course. Safeguards for Safety in Electrical Product Design, Octo- 
ber 1950, 12 pages. Where, why and what safe- 
guards are required; how hazards from electrical 
shock are avoided; an analysis of quasi-official regu- 
lations affecting product planning. 


Fluorocarbon Resins—Properties and Applications Ap- 
praised, August and September 1950, 20 pages. 
Spurred by military needs, a whole new class of 
high-temperature stable, chemically nonreactive ma- 
terials of high dielectric values is being developed. 
Part I analyzes the unique properties of these resins; 
Part II discusses specific applications: wire insula- 
tion, liquid dielectrics, film, and molded parts. Bulk 


: orders will be filled at the prices shown for a 16-page 
y oe you look at it, let : reprint. 


K — on yor plasie! How to Select Shaded-Pole Motors, September 1950, 


8 pages. Steps to be followed and factors consid- 
ered in matching motors to the load; types, features 
available and suppliers. 


ce and the f of materials eae: Timing, Counting, Selecting Circuits Taken from Eleva- 
? . 
Grind tor Practice, September, 8 pages. Some basic circuits 
i mold making, ing. anes that can be used in solving automatic control prob- 
lems. 


fee you. That’s why many MACK . Speed Torque Curves on an Oscilloscope, September 


customers have been with us for a 1950, 4 pages. Electronic system that traces a com- 
plete speed-torque curve of an electric motor dur- 


ing acceleration to full speed from standstill. 


Designed-In Resistance Heaters, September 1950, 12 
pages. How to obtain good heat transfer with effi- 
cient performance and long life; a survey of com- 
mercial sheathed heating elements and radiant types. 


i pe Waar Machine Tool Eleetrical Standards 


NGTON Complete 16-page reprint of the revised Machine Tool 
VERMONT Electrical Standards adopted by the National Machine 
write Tool Builders Association, as it appears starting on page 
PQ CANADA 85 of this issue, will be available for distribution to read- 
ers of ELECTRICAL MANUFACTURING about No- 

(Continued on page 180) 
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you can 6e SURE... te iS 


Westinghouse 


Is your motor 


téally dripproof? 


MOUNTED LIKE THIS... 































--- AT ANY ANGLE OF MOUNTING— 
Do you see a ventilating opening in the frame? 
Then the motor is probably not dripproof when 
side wall or ceiling mounted. You need a special 
motor for these mounting positions . . . with 
special protection over frame openings. But... 

You can save the costs of specials with Life- 
Line motors. Solid frame construction eliminates 
frame openings. All ventilation is accomplished 
through the end brackets. Simply rotate the 
4-position brackets and the Life-Line is drip- 
proof—for side wall or ceiling mounting. 

Dripproof conduit box can be rotated also. 
Plenty of knockouts give maximum possible 
connections. And, because a Life-Line motor 
needs no further lubrication, you can crowd it 
into cramped quarters . . . mount it in “hard-to- 
get-at” locations—and forget it. Thus, you 
get maximum mounting flexibility for difficult 
mounting problems. 

It costs no more to get these “special” features 
in a standard motor. Simply specify Life-Line as 
the drive for your equipment. Ask your local 
Westinghouse representative for details and a 
copy of booklet B-3842, or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-21583-A 


If you figure LIFE-COSTS . . . you'll figure LIFE-LINE 












BEC 


Twenty-eight pages of 
easily found informa- 
tion, complete with 
factory model numbers, 
replacement brush 
numbers, scaled illus- 
trations of brushes list- 
ed, and all other nec- 
essary data. Here is a 
regular “Encyclopedia” 
of Brush information 
covering all types and 
makes of welding 
equipment. 


SEND FOR YOUR 
FREE COPY NOW! 


BECKER BROTHERS CARBON CO. 


3450 SOUTH 52nd AVE. 


CARBON 


CICERO 50, ILL. 


(Continued from page 178) 
vember 15. Single copies will be supplied without charge 
upon letterhead request. Bulk quantities are available 
and will be supplied at the established prices listed 
at the end of this department. 


Fundamentals of Color 


This feature article appearing in the October issue is 
being combined with the one in this issue (starting on 
page 106) to form a single 12-page reprint which will be 
ready for distribution about November 20. Demand for 
this article, as indicated by advance requests for re- 
prints, has justified a larger press run than ordinarily or- 
dered, thus reducing the unit cost. For this one reprint, 
quantities are sufficient to supply bulk needs at the fol- 
lowing prices. Note that prices are per copy. 


Quantity Price per copy 
10 $0.40 
50 0.35 

100 0.30 


Reprint of Award Manuscripts 


A limited number of reprints has been prepared of 
the complete Awards insert as it appeared in the October 
issue. This reprint covers pages 111 through 148, and in- 
cludes the comments of the judges, each of the Award- 
winning manuscripts and the publisher's page—all bound 
into a single booklet. It is reprinted in two colors just as 
it appeared in the issue. 

Single copies of this 40-page reprint will be supplied 
at a price of $1.00 each to readers of record (to whom 
copies of ELECTRICAL MANUFACTURING aare ad- 
dressed) upon request accompanied by remittance. Ask 
for “Awards Insert.” 


Bulk quantities (five or more) of any of the reprints 
announced here, or previously listed for which a supply 
is still available, may be obtained at the following prices 


‘ AUTOMATIC LOCKING 
Mi ‘4 SS eee eR ke 
td 


PLUGS, RECEPTACLES & CORD CONNECTORS 
FOR SAFE, DEPENDABLE PERFORMANCE 


3. Adjustable Cord 
Grips eliminate 


per copy on orders accompanied by remittance. 


Quantity Number of pages in reprint 
2. Plated steel hous- ordered 4 8 12 16 


J ing hinged, gas- 
| eae e . . ings fully protect the 


| keted covers close recep- 
tacle when not in use. 


| DUPLEX RECEPTACLE—- 


contacts. 


4. Contacts are 
precision-made, 
self-wiping, and 
self-aligning. 


strain on connections. 


5. Rigidly con- 
structed, all inte- 
riors of molded 
arc-resisting com- 
position. 


6. Heat- treated 
beryllium copper 
contacts ond ter- 
minals . . . an ad- 
vanced EVER-LOK 


5 0.35 0.50 0.60 0.70 
10 0.25 0.35 0.45 0.55 
25 0.20 0.30 0.40 0.50 
50 0.15 0.25 0.35 0.45 


As a special service to Librarians to whom issues of 
ELECTRICAL MANUFACTURING are addressed, a 
maximum of five copies of any one title will be supplied 
without charge. Quantities of six or more are available 
at the price schedule above. 


feature. 


7. Compact design 
provides ample ca- 
pacity, yet allows 
for easy wiring. 


Redesigning a Microgroove-Disk 


Dictating Machine 


ial and industrial ap- oe 7 
ter. (Continued from page 75) 


plications. 


All units are steel clad, fully 

grounded and are complete with 

the R&S Ever-Lok automatic locking 

feature that positively eliminates Full 
strain on contacts or connections. details 


in catalog 
EL49. 1% 


10 ampere 
125 or 250 V. 
A.C. or D.C. 


is supported on precise friction-free pivots with lateral 
counterbalance so that the transcriber will track with 
the machine tipped at an angle of even 45 deg. 

To free the stylus from the lateral forces resulting 
from the friction between the stylus and the disk a 
neutralizing spring adjustment is used. The neutral- 
izing spring gently urges the stylus inwardly. This 
is important in playing records with groove sections 


Sold Through Electric Wholesalers 
SALES OFFICES IN PRINCIPAL CITIES 
let iS) AY 
Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y 
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WEE ere some of the many 
COMPO” AND “POWDIRON” 
Structural Parts produced by ROUND BROOK 


@ they’re all in production—not samples 

@ all physical properties actually meet Bound 
Brook claims 

@ dimensional tolerances are held 

@ and, there’s no mystery, black magic, or blue 
sky painting in our approach to parts 


"“COMPO’=Porous Bronze 


“*“POWDIRON’=Sintered Iron 
also Copper, Brass and many other alloys 


CONSULT OUR ENGINEERS — 


they’ve solved many 
@ structural part problem 





“COMPO” 


- 
*POWDIRON* 
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because the stylus will move from one groove section to 
the next automatically, at a much faster rate than with 
a gear-fed playback. This groove-propelled playback 
tracks the coarse indexing spirals easily, gives generally 
better fidelity than the gear-fed playback, and allows 
for a simple, inexpensive transcriber. 

Backspace. For backspacing, an arcuate-shaped sector 
plate is connected to the playback arm. This is engaged 
by an electromagnetically actuated visor. The typist’s 
foot or hand control has two switches, one to start and 
stop the turntable, the other to backspace. When the 
backspace switch is actuated, the visor first engages the 
arcuate plate, then moves sideways a small predeter- 
mined amount, then disengages. (See Fig. 4) 

Indexing. The disk surface is reflected into a curved 
mirror which amplifies by a factor of 2 to 1 (Fig. 6). 
The reflected contrast between grooves and blanks is 
very marked and enables the typist to quickly see cor- 
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Fig. 7—Frequency response of SoundScriber system: 

(1) Recording amplifier response. (2) Playback amplifier 

response (on recorder). (3), (4), (5) Overall recording- 

reproducing response on transcriber with zero, medium 
and full-tone control settings, respectively. 


rection or end-of-letter spacings. Additionally, a scale 
close to the record is reflected along with the sound 
grooves. 

A sensitive gear train associated with the playback 
arm moves an extremely light weight pointer on fric- 
tion-free pivots across in front of the scale. Thus the 
mirror shows the grooves, the pointer indicating the 
position of the playback stylus and the scale. This en- 
ables the typist to estimate the length of letters and 
find corrections. The playback pointer is provided with 
accurate adjustments to exactly correlate it with the 
playback stylus making indexing highly accurate. 

Other design features. The motor used in the tran- 
scriber is the same capacitor-type as in the recorder. 
The plug-in amplifier system is retained on the tran- 
scriber and, in addition, the tubes used are of the fast- 
heating type. These could not be employed with the 
recorder, which requires considerable power in driving 
the recording stylus, but can be used in the transcriber, 
which needs only output sufficient for earphone or “‘con- 
fidential’”’ listening devices. This enables the secretary 
to turn off the transcriber during standby periods with- 
out waiting for tubes to heat. The transcriber loading 
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RING 


COPY MAKING 
DECENTRALIZED TO 
SAVE TIME AND COSTS 


A more efficient way to make and dis- 
tribute copies of designs and specifica- 
tions has been developed by a Detroit 
manufacturer. By decentralizing the copy- 
ing process, he has been able to save 
time on routing the copies, and save 
money on their handling. 

Previously, whenever a new design or 
a change in specifications was made, the 
main office had the problem of furnishing 
enough copies for all the necessary de- 
partments, dealers and service centers. 
This unavoidably entailed delay while a 
large number of copies were made and 
then shipped in bulk. 

Today, each branch has at least one 
Bruning Whiteprinter of its own. The 
main office has only to make master copies 
of the particular design or specification 
and send these on to the branches. They, 
in turn, can immediately run off as many 
copies as needed. Handling expenses are 
almost nil, and most important, branch 
managers have the latest information on 
the same day. 

Speeding up the copying process has 
also made possible certain corollary bene- 
fits. For example, in getting approval on 
proposed designs or changes, it is no 
longer necessary to wait while the original 





Freshly made copies—crisp, dry, and flat. 


drawing makes the rounds. _ Instead, 
copies are routed simultanecusly to all 
concerned, and since they are black prints 
on white paper, notations and comments 
can be drawn directly on them. 

Reproducing bulletins, salesmen’s pre- 
sentations, and reports are just a few of 
the other uses made of these Bruning 
Whiteprinters. With these machines it is 
pessible to copy anything up to 42 inches 
wide by almost any length. Various sizes 
can even be run off simultaneously. 

One of the principal reasons why this 
manufacturer selected Bruning White- 
printers was because this make requires 
no special installation. An electrica! 
connection is all that is necessary. No 
ventilating ducts or plumbing connections 
are needed. Consequently, there is no 
problem about where to put the machines. 
Moreover, Bruning Whiteprinters are 
absolutely clean and quiet. 

The Charles Bruning Company, Inc. 
(100 Reade Street, New York, N. Y.) 
has an interesting, free booklet describ- 
ing their machines. 
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NEED COPIES FAST? 


NEED COPIES FAST ? 


NEED COPIES FAST? 
NEED COPIES FAST? 


You'll get them with a 
Bruning Whiteprinter 


If you need copies — and fast — you 
need a Bruning Whiteprinter. 
There is no faster, cleaner, or thrift- 
ier way to copy your drawings, rec- 
ords, or reports. 


Just put your original* on a sheet 
of Bruning Whiteprinter paper, and 
slip both sheets into the machine. 
In seconds out comes a crisp, flat, 
easy-to-read copy. It’s a completely 
developed and dry positive print 
that is errorproof, smudgeproof. 


NEEDS 
WRU 


Make any quantity you want — hy 


the last print will be as clean and 
sharp as the first. Make any size up 
to 42” wide by any length. You also 
can select from any of 20-color com- 
binations, as well as black on white. 


EXHAUST 
DUCTS 





There are no installation headaches with your Bruning Whiteprinter. 
Simply connect it to your electric supply, and it’s ready to run. No plumb- 
ing required; no exhaust ducts needed. You can put it anywhere. 


So, if you need copies fast — good quality copies — let a Bruning White- 
printer make them inexpensively and on time. For complete information 
just write Charles Bruning Company, Inc., Dept. D-110, 100 Reade Street, 
New York 13, New York. 






RUNING 


PERFECT PRINTS... WITHIN SECONDS. .. FOR PENNIES 


HITEPRINTERS 


* 1 { your original is opaque, the 
Bruning Whiteprinter quickly 
copies it onto translucent stock 
from which you make as many 
Whiteprints as you want. 
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CHARLES BRUNING COMPANY, INC. 


Dept. D-110, 100 Reade St., New York 13, N. Y. Offices in principal cities 
Please send me free Booklet A-1056 describing the Bruning Whiteprint Process. 
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system, by the way, is similar to that used in the 
recorder, which lifts and retracts the playback arm 
automatically. 

Performance. Fig. 7 shows the frequency response 
characteristics of the Tycoon dictating system units and 
the overall frequency response. 

Conclusion 


































































2 GOOD REASONS TO 
STANDARDIZE ON 


MAUREY 


FHP 


V-DRIVES 


Maurey V-Drive quality 
means lasting, low cost, 
trouble-free performance plus 
prompt delivery from com- 
plete stocks. Maurey Hi-Q 


single and two-groove and Mechanical and Electrical Factors 
variable pitch V-Pulleys of Pressed Steel and Cast Iron 


come in 1736 different sizes for any FHP speed ratio or in Servomechanism Design 
standard shaft. Maurey MOR-GRIP long-life V-Belts meet (Continued from page 79) 

all FHP drive needs. In addition, Maurey builds special 
V-Drives to meet special requirements. Investigate the 


The Tycoon SoundScriber units, in attaining the re- 
design objectives, have provided important improve- 
ments, new features and conveniences, greater 
portability, reduced weight and volume, and an elimi- 
nation of irritations that have retarded expansion of 
the mechanical dictation field. oaog 






Immediate Delivery 


from complete stock at 
better Distributors. 








Maurey combination of Quality, Service and Low Cost, and fron pes of i ikely 

r , , 1 most other types of e . . > han- 
see why leading manufacturers have standardized on — other types of equipment likely to be han 
Maurey V-Drives. dled in the laboratory. They are dynamic closed-loop 
Write today for Bulletins describing control systems and trouble shooting them may be far 
Maurey FHP V-Belts — Bulletin FHP-101 different from the step-by-step technique which can be 

Hi-Q Cast Iron V-Pulleys — Bulletin P-6439 smploved wit! | a ae : 7 
Hi-Q Pressed Steel V-Pulleys — Bulletin P-6339 employed with most other types of equipment. Trouble 


shooting of servos can be costly and time consuming 


not to mention baffling. | st cases the trouble c 
MAUREY MANUFACTURING CORP. 0 mention baffling. In most cases the trouble car 


only be diagnosed from the performance of the entire 
servo system and this is a feedback loop consisting of 
mechanical, electromechanical, and electronic equip- 
2912 So. Wabash Ave. Chicago 16, Illinois ment with a possibility of including optical, thermal, or 


\, 
ELECTRICAL PORCELAIN i 
BUILT TO YOUR DRAWINGS 
AND SPECIFICATIONS 


Send Us Your Inquiries 


AKRON PORCELAIN CO. 


2725 CORY AVENUE 
AKRON 14, OHIO 


World’s largest manufacturer of pressed steel and cast iron 
FHP V-Pulleys ... serving industry since 1917 















Other Recent Articles on Servomechanisms 


In a continuing program of presenting both fundamental and 
application data on servomechanism design, the following ar- 
ticles have appeared in earlier issues. Editorial reprints are 
available for those indicated (*) and readers may obtain single 
copies without charge as explained on page 178 of this issue. 





Synchro Units for Remote Indication and Control, April 1949, 

tm page 74. Operating characteristics and design data on a-c 
self-synchronous servo units. 

Deflection Type Temperature Recorder A-c Servo Driven, Octo- 
ber 1949, page 116. Control functions derived from a flag 
passing between sensing coils in a resonant-oscillator cir- 
cuit. 

Basic Approach to Servomechanism Design, December 1949, 
page 80. Practical analogies demonstrating the relation be- 
tween speed, accuracy and stability, and basic methods for 
reducing hunting.* Reprint includes bibliography listing 
earlier articles in ELECTRICAL MANUFACTURING. 

Anti-Hunt Servo Amplifier, February 1950, page 114. Thermo- 
couple controls fuel to combustion chamber to hold tem- 
perature constant under varying load. 

Transducers—Sensing Elements for Servos, April 1950, page 88. 
Seventeen types of sensing units for converting position or 
motion into electrical signals for servo operations.*® 

Seven Basic Types of Servomechanism Analyzed, May 1950, 
page 90. Their advantages and limitations as control sys- 
tems for mechanical amplification, remote positioning, au- 
tomatic control, reaction measurement and pilot control 
service.® 

Designing Amplifiers for Servomechanisms, July 1950, page 88. 
How to apply basic anti-hunt methods to obtain desired 
accuracy, stability and speed of response in both revers- 
ing-motor and clutch-type servos. *Reprint also includes: 
Synchro Controls Feed Tension, July 1950, page 116; and 
Contour Follower Servo System, August 1950, page 116. 
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To win the approval of manufacturers to the 
point where their specification sheets indicate a 
preference for your product implies more than 
mere excellence of design. Delco, for example, 
has won the approval of appliance manufac- 
turers in two ways: 


1 and 
g ar- 


First, by making millions of motors which have 
proved their dependability on millions of appli- 
ances over a long period of years. 


Second, by maintaining a flexibility of supply 
which functions even when unusual conditions 
in the market necessitate changes in specifica- 
tions and deliveries. 


The experience of others is often the best guide. 
Delco motors, designed to meet specific torque 
and service requirements, are available in sizes 
from 1/8 h.p. up. 


For complete information on 

all types and sizes of Delco } we 
motors contact the nearest D 
Delco office listed below. hh Rl 


DELCO MOTORS 


DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 
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‘“‘NOFLAME-COR” 


the HEAT-RESISTANT lead wire 


| 


Growing in use and importance among manu- 
facturers of Vacuum Cleaners, Refrigerators, 
Electric Fans, Business and Scientific apparatus. 
Prove to your own satisfaction the over-all effi- 
ciency of “NOFLAME-COR” in applications where 
ability to resist heat is a vital consideration. 
Available in all sizes, solid or stranded. Over 
200 color combinations. Engineering data and 
samples sent upon request on your letterhead. 


PRODUCTION ENGINEERS: Specify 
“NOFLAME-COR“ for absolute uniformity 
of diameter, permitting clean stripping of 
insulation without damage to the copper 
conductor... 


NO NICKING OF CONDUCTORS 


NO CONSTANT RESETTING OF BLADES 


APPROVED BY 
hts 8 2 one a 8) 
LABORATORIES AT 


AVOID LOSSES FROM 
“BLOBBING’* 
Not being an extruded plastic, 
eliminates the costly “blobbing” of 
insulations under soldering heat 


© Flame Resistant  ° High Insulation Resistance 


© Heat Resistant ° Facilitates Positive Soldering 


Sm MC oatats Be SME) dL: 


VOM ica MS MCMC MMT ye CL i 
therefore, ideal for coil and transformer leads 


eae EMC ea maa 


““made by engineers for engineers” 


CORNISH WIRE COMPANY, tnc. 


605 Nerth Michigan Avenve, 1237 Public Ledger Bidg., 
ee 15 Park Row, New York 7, W.¥. ieee 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 


hydraulic equipment as well. Each component influ- 
ences the entire performance and the trouble may lie 
with possibly one, two, or more components. Contrast 
the complexity of analyzing such a system with finding 
the source of trouble in an amplifier or motorized gear 
reducer where step-by-step techniques will rapidly locate 
the source of trouble. Servo systems are not quite so 
easy. 

The design and experimental factors considered 
above have not been discussed with the purpose of 
discouraging engineers and designers from using servo- 
mechanisms, but rather with the purpose of helping 
them avoid some of the more common pitfalls. Servos 
are relatively new in industry, are somewhat more 
complicated than other types of equipment, and the 
penalties for errors are more costly. If a little more 
attention is paid to these minor details, most of the 
errors can be avoided. O00 


Machine Tool Electrical Standards 
and Comments on Revisions 


(Continued from page 96) 


Wiring, Conduits and Raceways 
B. T. ANDERSON 


Chief Electrical Engineer, Sundstrand Machine Tool Company 


Paragraph 4.0 on wiring formerly was 4.1.1. 

Paragraph 4.1.5 on wiring methods now specifies the 
use of oil-resistant adhesive tape instead of varnished 
cambric and friction tape. The (c) part of former 
paragraph 4.2.1 has been reclassified to 4.2.2 and has 
been changed so that the minimum insulation thickness 
is now %q4 in. instead of %,4 in. as previously per- 
mitted on 110-volt control circuits. 

In paragraph 4.2.3 the rating of a single conductor 
with “thermo-plastic compound” (formerly known as 
synthetic compound insulation) is limited to a maximum 
of 80 C (176 F) in air and 60 C (140 F) in the pres- 
ence of water, oil or coolant. The 60 C limitation is 
new. 

Under paragraph 4.2.5 there has been added a 
“Recommended Practice” as follows: “Control wiring 
inside the control should be stranded.” 

The term “control circuit” in paragraph 4.3.1 has 
been simplified. It is now defined as the circuits used 
for the operating control of the machine tool, as distin- 
guished from the circuits for power, such as circuits to 
motors. For further information see paragraphs 4.3.3 
and 4.5.4. 

Paragraph 4.3.3 formerly was a part of 4.3.1. It 
now reads, “Any solenoid requiring more than 2300 
volt-amperes blocked in the rated maximum open posi- 
tion may be connected to the power circuit.” 

In paragraph 4.4.1 on identification of wires, the 
recommended color coding scheme has been changed. 

The old paragraph 4.5.1 on reduced-voltage control 
circuits, has been renumbered to 4.5.0 and a part (c) 
has been added to the “Recommended Practice” as fol- 
lows: ‘““Where required for safety purposes, both sides 
of the line to operating coils may be broken by control 
contacts.” 

For clarification, paragraph 4.5.4 has been reworded. 
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ELECTRICAL CONNECTORS 
ng offer you this 
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. IMPORTANT, EXCLUSIVE FEATURE 
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- * ScinFLex dielectric material 

m is a new development that assures 

S- unequalled insert performance. It is 

iS available only in Bendix-Scintilla 
Electrical Connectors. 

a 





“ 1... PRESSURE TIGHT SOCKET 
~ | CONTACT ARRANGEMENTS! 


PLUS ALL THESE OTHER FEATURES 


@ Moisture-proof 
® Radio Quiet 
® Single-piece Inserts 





to ® Vibration-proof # 
4 Bi; : ] 
“7 Outstanding design and fine workmanship, a ange ene . 
; r a ‘ High Insulation Resistance 
It combined with materials that will meet every © Easy Assembly and Disassembly | 
0 requirement, make possible our “pressurized” ® Fewer Parts than any other Connector 
i connectors that include both pin and socket @ No additional solder required 
arrangements for ALL sizes of contacts. 
he 
d. . . * 
ol Write our Sales Department for detailed information. 
C) 
a SCINTILLA MAGNETO DIVISION of 
es 
‘ol SIDNEY, NEW YORK 
Export Sales: Bendix International Division, 72 Fitth Avenue, New York i, New York AVIATION CORPORATION 
d FACTORY BRANCH OFFICES. 


117 E. Providencia Avenue, Burbank, Calif. » 23235 Woodward Avenue, Ferndale, Mich. + 7829 W. Greenfield Avenue, West Allis 14, Wisc. 
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/ WOOD SCREWS 
/ MACHINE SCREWS 
TAPPING SCREWS 
STOVE BOLTS 
NUTS e CAP SCREWS 
LAG SCREWS 
PIPE PLUGS 
PHILLIPS SCREWS 
SEMS SCREWS 
SELF TAPPING SCREWS 


STANDARDS 


YOU’RE IN 


LUCK 


Yes, you’re in luck because 
ELCO Screws are GOOD 
screws. We take extra pains 
at every step, from the selec- 
tion of material to final in- 
spection, to see that ELCO 
products are second to none 
in quality and uniformity. 
And we think we are in luck, 
too — to have such a large 
group of satisfied customers. 


SHOWN HERE: JUST A | 
FEW OF THE HUNDREDS / 
OF "SPECIAL" PIECES 
WE ARE MAKING 


Paragraph 4.5.4P is new and applies to presses only. 
It reads as follows: “For safety reasons it shall be per- 
missible to interrupt coil circuits having an inrush in 
excess of 20 amp, but not greater than 30 amp at 115 
volts directly by control contacts, provided they are 
designed for such service.” 

The use of general-purpose flexible metal conduit is 
not permitted on machine tools except as under para- 
graphs 4.6.2 and 4.6.5. Under 4.6.2 this conduit is per- 
mitted for a flexible connection to a pendant-type push- 
button station provided the use of liquid-tight flexible 
conduit is impracticable. 

Paragraph 4.6.3 replaces the former 4.6.2 and speci- 
hes that liquid-tight flexible conduit shall be used for 
connections involving small or infrequent movements. 
Formerly 4.6.2 allowed the use of general-purpose flex- 
ible metal conduit for this type of connection. Para- 
graph 4.6.3 also provides that the liquid-tight, flexible 
conduit shall be installed so that liquids will tend to run 
off the surface instead of draining toward the fittings. 

The last sentence in paragraph 4.6.5 permits the use 
of general-purpose flexible conduit when it is used as 
additional protection for wires in raceways or com- 
partments, 

Paragraph 4.6.7 now states that all junction boxes 
must be oil and splash proof instead of oil and water 
tight. The last sentence of the old paragraph, which 
stated that “fittings must have strength comparable to 
that of conduit,” has been deleted. To paragraph 4.6.8 
the following has been added: ‘“‘Where threadless fittings 
must be used due to difficulty in assembly, conduit must 
be so fastened to the equipment that it cannot be acci- 
dentally pulled out of the fitting.” 


Grounding, Electrical Accessories 
R. W. DEAN 


Electrical Engineer, Niagara Machine & Tool Works 


The few changes in Section 5 on Grounding and Sec- 
tion 6 on Electrical Accessories and Devices in the 
Electrical Standards are of a minor nature and were 
made primarily for the purpose of clarifying the 
wording. 

In paragraph 5.2.2 the words “as taken from the Na- 
tional Electrical Code, Paragraph 2595” were added 
to the first sentence to indicate the source from which 
the table in this paragraph was obtained. 

In paragraph 6.1.1 the word “polarized” has been 
added in the second sentence before the word “plug.” 
The use of a polarized plug eliminates the possibility 
of an accidental reversal which may in some cases cause 
a false operation or the wrong operation of the device to 
which the plug is connected. 

The last sentence in paragraph 6.1.1, “Purchaser shall 
specify maximum permissible voltage for plugs,” is in 
many cases a necessary item of information for the 
manufacturer since there are available on the market 
plugs for different maximum voltages. 

At the last J.I.C. conference on Electrical Standards 
held on January 19, 1950, there were no changes made 
in Sections E 5 and E 6 of those standards which corre- 
spond exactly to the Machine Tool Electrical Standards 
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ORPORATION | 


CKFORD, ILLINOIS 


1916 BROADWAY -o—__8 as published here. oo00 
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a ll oe ack pga ~ Dalen 


igh among the advantages of Stack- other refractory contact materials. 
pole Silver Tungsten Contacts is the Probably no other contact material 
fact that they stand up well under cor- does a better job of assuring low contact 
rosive atmospheric conditions. Salt air, resistance in continued operation where 
high humidity, sulfide atmospheres and heavy arcing is present or under closed 
similar adverse condi- conditions. Stackpole silver tungsten 
tions do not affect this contacts are made in practically any 
material to the extent desired shape or size and in grades 
that they do many specifically “tailored” to yourapplication. 


STACKPOLE CARBON COMPANY 
HANDY CONTACT DATA ST. MARYS, PA. 


Stackpole booklet No. 12 contains a wealth 
of data to help solve your contact problems. 
Write for your copy today. 


ELECTRICAL BRUSHES (All carbon, graphite, metal and composition types) « RARE METAL CONTACTS 

WELDING RODS, ELECTRODES and PLATES « BRAZING BLOCKS e RHEOSTAT PLATES and DISCS 

PACKING, PISTON and SEAL RINGS « CARBON REGULATOR DISCS « SINTERED IRON COMPONENTS 
and many other items. 


NOVEMBER 1950 





Practical Factors in 
Applying Organic Finishes 
(Continued: from page 101) 


New glycerine esters have been developed which are 
ARE PERFORMANCE PROVED! reaction products of glycerine with fatty acids as well 
© as other acids, especially the phthalic anhydride. These 
are the alkyds which exist in many variations and 
under many trade names and which produce very suc- 
cesful coating compounds. In view of this multitude of 
types, again the engineer should be careful in sub- 
stituting one type for another without careful consid- 
eration and testing. The difference between these types 
consists in the percentage relation between the various 
components (glycerine or its substitutes, the phthalic 
anhydride, and the fatty acids). A shift in this rela- 
tionship makes it possible to change the type of solvents 
needed, to modify the type of drying cycle required, 
and, of course, to modify the hardness and life of the 
final coating. 

To increase the rate of drying or insolubilization, 
these alkyds and alkyd-drying oil combinations are fre- 
quently used not alone but in combination with urea- 
formaldehyde or melamine-formaldehyde resins which 
have a quicker chemical reaction. These modifications 
have also different solvent compatibility. Here again 
care should be taken before any untested mixing or 


INDUSTRIAL RELAYS 


thinning operations or any exchange of one material 
for another is permitted in the shop. 

The well-known phenolic resins (that is, the reaction 
products between phenol and formaldehyde) provide a 
base for another wide-range group of thermosetting 


resins. By this date, there are of course many varia- 
tions and modifications of the phenolics used in coat- 
ing compounds. 

Of recent thermosetting-resin developments in the 
coating field, the silicone-resin type is probably the most 
interesting. Essential feature of these coatings is, of 
course, the heat resistance which is inherent in the 


molecular structure of the resin with its silicone-to- 
oxygen “backbone.” Generally the process of heat- 
transforming these silicone-resin coatings into hard, 
stable resinous films is a slow one. This means that 
curing has to be prolonged and at a higher temperature 
than that required for most other coating compounds. 
Sut the cured film will stand up to much higher service 
Dies seieiihetaentins Kannan Cabectie Ranians hennees thous of temperatures than other types of coatings. Many new 
types of relays for thousands of applications have been proved-in- developments are under way in silicone coatings which 
use for over 30 years. eventually may warrant a more detailed description at 
LEACH RELAYS are designed with an exceptionally high factor a later date. 


of safety for extra dependability. Simplicity of designs makes The pigmented coatings. All the clear compounds 
installation quick, easy and inexpensive. Get a// the facts and ; 


make your own comparisons. LEACH RELAYS’ outstanding per- previously described are also used as binders in pig- 
formance, reliability, sturdiness and economy have been proved- mented coatings. Oldest of such binders are the dry- 
pe ing oils (linseed oil in particular, or its combinations 
with other drying oils such as chinawood oil or soy- 
bean oil). These in suitable formulations, form the 
conventional oil paints and no doubt are still used in 
much larger quantities than any synthetic coating com- 
pounds. But their applications are primarily as struc- 
ra rr A e HT Ry rw neve a © heen paints and ~ cope awe many aurects hides: 

i \) tL NF) Q attempts are made to apply them to industrial equip 

ment. 

6925 AVALON BOULEVARD. © LOS “ANGELES 3. CALIF. For one thing, these coatings usually dry and (espe- 


Representatives in Pincipal Cities of U. $. and Canada cially) harden too slowly and do not have enough 


Highest standards of engineering, materials and workmanship 
assure long, safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 
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depends on 


HOT AIR 





When winter comes and cold houses call for 
ready warmth, a furnace’s good name depends 
not just on heat generated but on heat deliv- 
ered where it’s needed. That’s why so many forced 
warm-air systems rely on blowers powered by 
Hoover Motors! 


Hoover's furnace blower motors are specially 


built for long, quiet, dependable service. They're 


Hoover Furnace Blower Motors avail- 
able in ratings of Y% H. P. through 
Ys H. P. split-phase, and V3 H. P. 
through % H. P. capacitor-start. All 
feature 1725 R. P. M. speeds; all 
are equipped with Gits oilers and 
resilient bases. Built to meet NEMA 
mounting standards. Approved by 
Underwriters Laboratories. Stand- 
ard rotation CCW facing end of 
motor opposite shaft extension, but 
this can easily be reversed. 

Write today for complete infor- 
mation—on furnace blower motors or 
on motors built for other purposes. 


When your reputation 


ELECTRIC MOTORS 


dripproof, equipped with automatic thermal pro- 
tection, designed for a 40° C. temperature rise. 
They’re made like motors costing far, far more. 


So if you manufacture furnace blowers, spec- 
ify Hoover Motors! For that matter, if you 
make any motor-powered equipment, you may 
find there’s a Hoover Motor to meet your re- 


quirements and help protect your reputation. 


THE HOOVER COMPANY © North Canton, Ohio 





Kingston-Conley Division 


72 Brook Avenue, North Plainfield, New Jersey 
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Simplified de- | 


sign (only 7 
parts!) No flange, 
no bolts—assem- 
bled in seconds! 


3/5 the size, 1/2 
the wt. of con- 
ventional types. 
Makes possible 
smaller, lighter 
designs. 


Just Published! 


Illustrates, Explains... 


Ba Cee aT Tt 
NEW GEAR COUPLING 


Detailed plan 
drawings and 
specs. for Stan- 
dard, Mill Motor, 
Vertical Shaft, 
Spacer, Floating 
Shaft types. 


How to select 
the right coup- 
ling clearly ex- 
plained. Service 
factors for all 
types of equip- 
ment. 


mechanical resistance and gloss for permanently good 
appearance. That is why pigmented alkyd coatings, 
pigmented cellulose lacquers and pigmented polyvinyl 
compounds are widely preferred both in air-drying and 
m heat-drying types. 

In product designs which must fulfill high sales-ap- 
pearance requirements, baking (heat-drying) types are 
used where the product size allows it. Typical of such 
finishes is a white appliance enamel in which an alkyd- 
melamine resin solution is used as the binder and TiO, 
as the pigment. Cure temperature is at least 250 F. 
The curing cycle will depend on the actual temperature. 
In colored baking coatings, such as an olive-green bak- 
ing enamel, an alkyd-urea-resin binder can be used with 
a colored pigment (for instance a chrome yellow or 
pure yellow iron oxide tinted with lamp black and some 
Milori blue). 

The white enamel coatings are usually applied on 
white or light-colored baking primers, like those based 


ona suitable alkyd-resin binder with a titanium dioxide- 
zinc oxide-lithopone pigmentation. For colored coat- 
ings, baking primers can be produced with the alkyd 
binder and an iron oxide-zine yellow or similar pig- 
mentation. Appearance as well as durability in coatings 
are especially required in refrigerators and washing 


ALSO: Installation photos, complete list of cost- 
cutting advantages. Clear, graphic, concise—shows 
and tells how this revolutionary new gear coupling 
can cut your power transmission costs. 


machines, since the coating must stand up against a 
variety of chemical agents and temperature conditions 
and still must retain its good looks. 

\Washing machine enamels are tested for their gen- 
eral performance qualities (color after baking at high 
temperatures of 300 F, gloss, hardness, scratch and im- 
pact resistance), and also for their resistance to soap 
solutions during test runs of 100 hr and more. In 
this type of application, the melamine-modified styre- 
nated alkyd resin coatings have been recommended as 
showing a higher degree of soap resistance than the 
alkvd melamine type. 

Bituminous coatings. These coal-tar and petroleum- 
asphalt coating materials and various modifications, 
although by nature lacking color and visual appeal, do 
resist certain conditions that the other types can not 
withstand for any length of time. Resistance to sea 
water on submerged equipment is one example where 
these types of coating compounds are necessary. 

Special-type coatings. These are the various crystal, 
crackel, hammer-effect, and wrinkled-effect finishes 
that are specialized coating compounds and which are 
used to add decorative accents to a coating, and also 
functionally to effectively cover surface defects caused, 


SEND TODAY FOR YOUR FREE COPY 


Sier -Bath GEAR and PUMP CO., inc. 


Founded 1905 9244 Hudson Bivd., North Bergen,N.J. Members A.G.M.A. 
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for example, in sand castings. 

The thickness of an organic coating. What should 
be the thickness coating for optimum service per- 
formance? Here again the various working materials 
and the operating conditions of the product being 
coated have to be considered. 

Apparatus for outdoor use, or for use in humid 
localities or under exposure to chemical fumes will re- 
quire a heavier coating than others which are used 
indoors under normal conditions. But even under such 
normal conditions the total thickness—when applied on 
a smooth sheet metal—should reach several mils and 
this should usualy be applied in two or more individual 
coating films, each about 1 to 1.5 mil thick. 

More difficult is the decision when the metal sub- 
surface is not smooth, 7.e., when it has an irregular 
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MORE AND MORE HONEYWELL CONTROL 
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Specifications! 


Sensitivity ...0.1° F. 

Range . . . —20° to 300° F. 
Proportional Band . . . Adjust- 
able, 0.1° to 40° F. 

Control Modes . Propor- 
tional, on-off, two position. 
Voltage and Frequency ... 115 
volts, 60 cycles. 

Output Load Rating ... 5 
amperes. 

Sensing Elements . . . Honey- 
well Resistance Bulbs. 
Control Elements . . 
well Modutrol Valves. 
Dimensions . 1114” wide, 
11%” high, 6144” deep—for 
flush or surface mounting. 


. Honey- 


IN MORE AND MORE INDUSTRIES 





HE all-new, low cost, precision instrument . . . designed specifically for those 
"Windienial applications which require exact temperature control of a liquid 
or gas. 

Built around a quick-as-a-flash electronic unit, the “077” offers you these out- 
standing advantages: Sensitive to a signal of 2 millivolts . . . Accurate over a wide 
range, because of its precision wound potentiometer . . . Flexible in application, 
in use of sensing elements, and in control mechanisms . . . Rugged enough to 
withstand vibration, dust, dirt and dampness . . . Convenient in adjustment for 
set point and proportional band, with provisions for manual or automatic 
operation. 

The Honeywell “077” is an important control tool for every major industry . . . a 
boon to product and design engineers looking for greater sensitivity in tempera- 
ture control, at lower cost. Call in your local Honeywell engineer for detailed 
information today . . . he is as near as your phone. Write for a copy of Specifica- 
tion Sheet #858... and ask for new Catalog #8303 for information on the com- 
plete line of Honeywell Control Devices. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4466 Wayne 
Ave.. Phila. 44, Pa. Offices in more than 80 principal cities of the United States, 
Canada and throughout the world. 
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Better Coating at Lower Cost With 


POTDEVIN 


Coating 
Machines 


Manufocturers of  elec- 
trical parts and appliances 
ere cuttin costs with 
“POTDEVINS” in the man- 
wfacture of flat parts re- 
quiring a coating of glue, 
lacquer, paint or other 
liquid solutions. 


The new POTDEVIN series 2R coating ma- 
chines are of ductor roller design assuring 
accurate coating. Tank and rollers are re- 
movable for easy and quick cleaning. Solu- 
tions requiring heat are kept at proper tem- 
peratures with a thermostatic control. Un- 
coated surface remains perfectly clean. 
Attachments are available for rigid, non- 
liable materials. Models available in 6", 9’, 
2” and 15” widths. 


Write for complete information. 


POTDEVIN MACHINE Co. 


1278 38th Street Brooklyn 18, N. Y. 
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surface profile. Such irregularities may be very pro- 
nounced. Here the engineer has been without any 
practical guidance until quite recently. New approach 
to the problem of coating such surfaces is based on the 
surface profile of the metal to be coated. 

In definition, profile means the existence of peaks 
and valleys all over the surface area and with it varia- 
tions in height and depth. Any coating to be applied 
over such a surface must therefore cover and actually 
protect the peaks as well as the valleys. Otherwise the 
unprotected peaks will later become focal points of 
corrosion. To avoid this it has been recommended that 
the total thickness of the coating system should be at 
least three times this difference in depth of the various 
profile areas. (3) Expressed the other way around, 
it means that the “anchor depth” of the coating on any 
metal surface should not exceed one-third of the total 
thickness of the coating system. 

This is in full agreement with experimental results 
in the author’s laboratory. In one investigation, a nor- 
mally grit-blasted surface was coated with commercial 
coating systems and the samples were exposed for three 
months in the laboratory or for accelerated tests in a 
salt-fog chamber. After the tests were completed, the 
panels were inspected again and evaluated using the 
electrographic printing method, which had been de- 
scribed by the author at various occasions. (7) 

It was found that coatings which were too thin 
produce after relatively short time corrosion centers at 
the various peaks of the profile system. By increasing 
the film thickness to at least three times the anchor 
depth of the profile a considerable improvement was 
noted. This means that under severe salt-fog exposure 
even coatings of 2-mil thickness showed some of the 
peak positions, which no longer were visible under a 
3-mil thick system of the same coating. 


Thickness Alone is Not Enough 


But the engineer must consider, that increased thick- 
ness alone will not eliminate or minimize the defective 
properties (for instance, poor moisture resistance) of a 
coating. If a coating system shows a strong tendency 
to an inadequate film formation (underfilm), thus 
causing seepage of moisture from cut or damaged areas, 
this characteristic will not be eliminated solely by 
thicker application. If a coating allows a progressive 
moisture penetration into the film-system itself, this will 
ultimately cause its complete failure independently of 
the initial thickness of the coating. 

Another factor to be considered in building up an 
adequate thickness is the necessity for each coat to be 
thoroughly dried. Each coat must be sufficiently dry 
before the next coat is applied, since otherwise the 
solvent in the fresh coat may react with the previously 
applied films and destroy them. (Some manufacturers 
claim that their finishes may be applied “wet on wet.” 
Such recommendations should not be followed without 
careful prior tests to check the suitability of such coat- 
ings and methods to the specific application in hand.) 

Production Control. This embraces two factors: 
laboratory control and production line control. Meth- 
ods for the evaluation and testing of coating materials 
in a plant laboratory have been well developed and 
described in detail in an excellent handbook by Gardner 
and Sward. (8) Also useful is a special edition of 
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grille...molded in with automatically actu- 
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. Assembly rails. 
- Threaded metal inserts. 


Twelve molded-in studs hold face plate with 
metal fasteners. 


Molded-in openings for face plate and con- 
trols. 


Reinforcing ribs. 


. Eleven assembly holes and openings molded 


in with automatically actuated side cores. 


DIMENSIONS: I8!f x 155% x 19 inches deep. 
WEIGHT: 20 Ibs. 


You are looking into the back of a television cabinet produced by 
MPc for RCA Victor. What you see helps to explain how RCA 
Victor...known for uncompromising quality...can put such a 
low, sales-making price tag on such a fine TV receiver. 


The sleekly beautiful cabinet springs from the mold ready for 


assembly...complete with studs and rails, cored-in openings and 


molded-in metal inserts. No further costly fabrication is needed. 
Labor cost for assembling component parts is pared to the 
minimum. 

This job, challenging the plastic molder’s skill, was tooled at 
MPc...is now being dependably produced in quantities to satisfy 
RCA Victor's vast requirements. 

Consult MPe about making plastics perform to your commercial 
advantage. Submit your plastic product or problem to Mo pep 
Propucts Corporation, 4535 W. Harrison St., Chicago 24, IIl. 
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ELECTRICAL TAPES 


SPEED ALL PHASES OF 
YOUR PRODUCTION / 


PERMACEL OFFERS a complete line of economical, 
time-saving electrical tapes. They are proven, job-tested 
electrical tools that fit into every phase of electrical con- 
struction requiring reliable insulating, protecting and 
holding properties. Have one of our technicians call on 
you soon! 


PERMACEL-20 
Cotton Cloth Elec- 
trical Tape firmly 
anchors heavy gauge 
leads to power trans- 
mission coils. Used 
where greatstrength, 
maximum adhesive 
firmness and low 
stretch are essential. 


Flatback Electrical 
Tape protects tele- 
vision focus coil for 
maximum efficiency. 
High stretch; con- 
forms easily to irreg- 
ular surfaces— holds 
fast without use of 
pressure or heat. 


free ‘strated 
booklet ! You'll find 


a complete listing of 
economical, time-saving 
Permacel Electrical Tapes 
and their characteristics 
in this informative folder. 
Write today—on your 
business letterhead, please— 
to Dept. 7N at the address 
below for your copy. 
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various ASTM varnish and paint specifications. (9) At 
least one person in each production group should haye 
the responsibility of becoming more and more familiar 
with these specifications and evaluation methods. 

But aside from these laboratory methods it is always 
necessary to apply standardized control methods right 
in the production line itself, in order to assure uniform. 
ity in the finished product. No engineer concerned, for 
example, with enamel-coating of magnet wire could get 
along without running the popular mercury test right 
in the plant and giving to the foreman or superintend- 
ent the benefit of this continuing quick control through- 
out each working shift. 


Control Tests Are Necessary 


In the same manner the plant foreman needs quick, 
but precise and reliable, comparative tests to check the 
state of coated appliance, instrument, machine or other 
parts as they come off the production line, and as they 
are moved through the coating operation proper. This 
tvpe of control is far from sufficiently practised at this 
time; there is too much of “finger-touch” or “finger 
nail” testing still in use, which leaves the decision up to 
one individual or another and involves all the risks of 
human failure. 

To sum up: Control begins with control of coating 
materials before their application. No material should 
be permitted to reach the actual production line before 
its standardized quality has been established. In this 
responsibility the plant laboratory and_ production 
groups work jointly with the material supplier. 

The plant can further assure uniformity in produc 
tion by checking the consistency of the coating material 
at intervals throughout the coating process. This can 
easily be done by the use of the hydrometer, or by 
checking the flow-out time of a fixed amount of the 
coating material at factory room temperature, which 
generally is quite uniform throughout the year. At the 
same time the production engineer should control the 
several operating conditions: air pressure in the spray- 
ing or flowing equipment, the effectiveness of the ex- 
haust system, temperature conditions in ovens or tut 
nels, the uniform operation of the infra-red heat 
sources, etc., depending on the techniques employed. 
In continuous-type operations, the rate of speed of the 
various production sequences should also be controlled. 

The final control, of course, is the cured film. Here, 
the Bell Telephone Laboratories have done fine instru 
mental development work in recent years, while various 
industrial companies have brought out simple devices 
which can be used to advantage by the production maa 
to complement the more refined laboratory tests. Typ 
ical of the available testing devices is a small pocket- 
size scratch adhesion tester which evaluates coatings 
by comparing the minimum load required to strip 4 
coating from its base. Its practical worth lies in pre 
viding simple comparative values for the application 
of a coating applied under constant conditions up 
through the final stage of a constant state of cure. 

The subject of testing methods and equipment has 
recently been well reviewed by Phair of Bell Telephont 
Laboratories. ( 10) Phair’s paper includes data cover 
ing tests for thickness control (with the General Ele 
tric thickness gage), also on distensibility, adhesiom, 
impact resistance, abrasion resistance and hardness, 
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PATENTED HY-CAR OIL CAPS 


Self-sealing cap for oil tubes permits easy, one 

hand oiling from any direction. These caps are 

molded from synthetic rubber—they are extremely 
tough, flexible and oil-re- 

Lp: sistant. Used by leading elec- < 


tric motor manufacturers 


\, throughout the country. GS 


» Available in straight and 90° 
7 styles, from stock. 


The most popular sizes of oilers are available for immedi- 
ate delivery from stock. They may be obtained as sepa- 
rate units or as part of an oiler assembly with the cap 
attached to an oil tube of any desired form, size or shape. 
Available in copper, brass, aluminum or steel. 


Our new catalog illustrates and gives complete engineer- 
ing data on the different types of oil cups and caps. 
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SAVES ASSEMBLY TIME AND LABOR! 


Made in a complete range of standard and special 
sizes for fractional H.P. motors. 


PHOENIX Brush-Holders have been used for years 
by many of the country’s leading motor manu- 
facturers. They have proven themselves in the field 
under almost every condition. 


. Improve your operation, cut your costs, investigate PHOENIX. 


PHOENIX eExectric mec. co. 


711 W. LAKE ST. CHICAGO 6, ILL. 


ELIMINATE 
COSTLY FLOW FAILURES 
with MAGNATROL 


SOLENOID 
7 ad 


e Quick Operating 
e Non-Sticking 
e Tight Sealing 


These three design advantages are 
your assurance against costly flow 
failures. Attain dependable, accu- 
rate, automatic or remote control 
of liquids or gases with Magnatrol 
valves. You can install them quickly 
and easily in connection with .. . 
flowmeters, thermostats, float and 
time switches. Every Magnatrol 
Valve is delivered to you—factory 
tested and guaranteed free from de- 
fects in material and workmanship. 


FREE CATALOG! 


Write today, Attention of: 

E. W. Brockman, for complete 
illustrated literature, contain- 
ing specifications, sizes and 
dimensions. 


MAGNATROL VALVE corp. 


HAWTHORNE 4, NEW JERSEY 


Available in normally closed or 
normally open models. Pressure 
ranges from zero up to 300 PSI. 
A.C. to 575 volts, 25, 50 or 60 
cycles. D.C. to 250 volts. 
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among other tests that are useful for control. 

An interesting test for industrial equipment coatings 
has recently been described by Jackson. (117) Here the 
impact and abrasion resistance of baking-equipment 
coating systems are tested by dropping a 1-oz steel ball 
from a height of 3 ft onto the coated surface supported 
on a 45-deg angle. This test can be repeated by drop- 
ping the ball from a greater height. The tendency to 
chip or crack can thus be compared between different 
coating materials or different applications of the same 
material. 

The same author describes a food-processing equip- 
ment “cleaning” test which simulates the severe sery- 
ice conditions that a completed coating system is so 
often subjected to in industrial operation. The coated 
equipment is here exposed to a stream of flowing 
steam at atmospheric pressure for 15 min. The next 
day the surface is examined for blistering, curling or 
yellowing effects. By repeating the impact test the 
extent of change in the coating can be detected as an 
effect of the steam exposure. 

Variations in Gloss and Color 

From the viewpoint of uniformity in appearance, 
there should also be a control of gloss, and with colored 
coatings care should be taken that various parts of any 
one product or assembly should be of the same color, 
To specify and control exactly the color desired, the 
engineer has the facilities of several standard systems 
of color selection and notation. (/2) Although this 
may have little importance from the standpoint of the 
protective value of the coating, it may be extremely im- 
portant in the sales appeal of the product, and often 
enough may involve functional aspects relative to the 
proper or safe use of the product. 

What are some of the shop conditions that should be 
watched? Color variations, for example, may be caused 
by something as easily controlled as a defective delivery 
from the finishes manufacturer. Or it may be caused 
by irregular stirring of the enamel or lacquer when 
taken from the drums or cans or by irregularities in the 
heating conditions during the curing. Local deficiencies 
in the heating might cause color variations even within 
one and the same workpiece. 

Lack of uniformity in the enamel or lacquer before 
application, or an uneven thickness in the applied coat 
may also affect the gloss. (Thinly applied areas will 
cure to a greater extent and will be less glossy.) Other 
causes affecting the gloss of a finish are changes in the 
type or proportion of diluent in the spray booth; or 
again variation in the supply of heat or air in the 
curing area. 

Undesirable wrinkling of coatings may be caused 
by an excessively viscous coating material or by apply- 
ing too heavy a film in a single application. Wrinkling 
can be also caused locally by allowing too little time for 
the run off from vertically coated areas. This traps the 
run-off in a heavy wrinkled form on the lower part. 
Certain types of wrinkling can be caused also when the 
use of solvents that evaporate too rapidly is unwisely 
combined with a premature entry of the coated parts 
into an area of high curing temperature. 

Various other plant application difficulties or over- 
sights can cause serious trouble with the final coating. 
Oily surfaces cause either a local failure of coating 
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TYPE #470 6-pole, 1050 rpm, 1/15 to 1/8 hp. New econ- 
omy model featuring drawn steel end bells with self-aligning 
bearings. Helps you cut production costs—for example you 
can get the Type #470 at about 2 the cost of comparable 
capacitor motors, or % the cost of split phase motors. Typical 
example of Raytheon “New Principle” design and Creative 
Electronic Craftsmanship. Write for Bulletin #4000. 
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Call in your Raytheon representative for 
consultation on your specific application. 
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film formation or areas where the coating may dry 
incompletely or into a soft and dull finish. Actual 
pinhole areas may be formed. On the other hand such 
pinholes might be caused also by incomplete applica- 
tion or, for instance, water condensation in the spray 
line. Blistering or actual cracking of coating films can 
be caused by overcuring or by incompatibility between 
one coating and earlier ones or with the subsurface 
material itself. 

K-xcessive slowness in the drying of air-drying coat- 
ings may be caused by a lowered working room) tem- 
perature, by high humidity in the drying room, or even 
by coating under condensed humidity conditions, espe- 
cially in poorly heated rooms in winter time. (This 
reviewer has seen an enamel being applied on actual ice 
formations over steel parts in partially open shops!) 

These are just a few examples showing how unfore- 
seen plant difficulties can arise in the application of 
otherwise standardized and established varnish, enamel 
and lacquer materials. To a greater extent than seems 
at first apparent, it may be the responsibility of the 
design engineer to anticipate such difficulties and to 
arrange a liaison system with the production depart- 
ment to forestall them. 

In fact, as reviewed here, every stage in the selection, 
specification and production control of the organic fin- 
ish for any electrically operated product is the proper 
responsibility of the product design engineer, since the 
final finish affects both the reliability and the appear- 
ance of the product. ooo 
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Here’s a space-saving problem. ..and another example 
of how Westinghouse applies engineering experience 
to handle all types of transformer problems. 


The problem: To build a more compact filament 
transformer for use with Phanotron rectifier tubes. 

First, the transformer case, core and coils had to 
be made smaller. 

Second, the large standoff insulator between the 
transformer case and tube socket had to be eliminated. 
Because the previous case was metal, a large standoff 
insulator had been used to keep the tube socket, 
mounted on top of the transformer case, 11,000 
volts from ground. 


The Westinghouse solution: MOLDARTA and 
Type C HIPERSIL cores, two Westinghouse 
engineered products. 


Westinghouse Type C HIPERSIL cores, 14 smaller 
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than ordinary cores, easily fit the smaller MOLDARTA 
transformer case. 

MOLDARTA, a low power factor, low loss material, 
also served as the perfect insulator. Thus the large 
standoff insulator was eliminated ... the desired 
compactness was attained .. . and a difficult space- 
saving problem was solved. 


If you have a tough transformer problem, take advantage of the 
facilities of Westinghouse for quick, practical solutions. Trans- 
formers specially designed for all types of electrical and electronic 
circuits, as well as a wide selection of standardized designs... 
produced in quantity... with quality. Call your nearby 
Westinghouse representative, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. J-70569 





201 





New YMMLECTRIL 


TRADE -MARK 


TWIN-BLOK’ 


REDUCES cosT! 
IMPROVES! SIMPLIFIES! 


YOUR 


ELECTRICAL EQUIPMENT 
WIRING! 


Check the advantages of this new TWIN-BLOK. It may solve a 
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Controlling Color 
in Product Design 
(Continued from page 107) 





Not very many. Will there be a day when the trade 
tional black telephone will follow the fate of a “so-long. 
as-it-is-black”” Ford? The influence of television i 
color may do it. 


Color—How Selected 





How to select the best colors for any particular 
product? This is a difficult question since so many 
factors enter into the problem. In the first place, a 
knowledge of color science does not make a product 
engineer an expert in color engineering. But obviously 
such knowledge is an essential prerequisite to the proper 
design use of color. Secondly, there is always a tendency 
to consider the esthetic effects of color as pre-eminent 
while actually from the standpoint of our man-machine 
economy, the functional aspects of color selection should 
frequently carry more weight. The progress of tech- 








nology places greater and greater burden on our visual 
mechanism because many of our machines are becom- 
ing more and more complex. Consider, for example, 
the numerous controls which an operator of huge auto- 
matic machine tools at one extreme, or of delicate elec- 
tronic instruments at the other, must keep under his 
watchful eye. Then there are problems in economics, 
durability of finishes under various adverse conditions, 
and production problems in finish application, control 
of color uniformity and tolerances. 

The complexity of these problems would require in 
larger organizations a separate department to develop 
the best possible solutions. As in all design problems, 
solutions are usually compromises. Analogous to design 
criteria set up for other materials and components, the 
selection of color for any product calls for a determina- 
tion of service requirements, operating conditions, op 
erator or consumer needs or preferences, costs, produc 
tion facilities, and quality and color control to test the 
compliance of purchased finishes with the specifications. 

Many large paint-manufacturing companies have de 
veloped coordinated color schemes to take care of the 
functional, safety and esthetic factors in plant equip 
ment and surroundings. Better conditions of visibility 
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WHERE PROFIT DEPENDS UPON 
PRECISION PERFORMANCE— FAST 


Plageman Picks 


NAMCO 
Stellite-Welded 


SOLENOIDS 


Up to 4500 packages per hour! That’s the capacity of 
this seed packaging machine. It means 4500 complete 
cycles every hour—4500 chances to lose money 
through improper functioning. No wonder precision 
performance is a “must”. 
That’s why Plageman Enterprises has standardized 
on Namco “‘Stellite”-Welded Solenoids to activate key 
operations of this Pack-A-Matic automatic seed pack- 
aging machine. Instantaneous and positive action of The Pack-A-Matic automatic seed packaging 
. 1 A f machine manufactured by Plageman Enter- 
each of five Namco Solenoids safeguards the perfect 
ape 5 : prises, Willoughby, Ohio, has a capacity of up 
timing and sequence of the complete machine cycle. to 4500 packages per hour. 
And close ones aren’t good enough—each motion must 
be “on the nose” to prevent jamming. 


If you have similar key operations on your poetante 

—points where you need a push or a pull of up to 25 Ties complete cumbard semanal 

pounds—it will pay you to investigate Namco — Namco “Stellite’- Welded Sole- 

‘ . git e ; 

Solenoids. They’re tops for rugged mec shasioal con- oe noids, both push and — types, 
eee is illustrated and tabulated in 

struction, for dependable fast operation, for low cur- “ z Engineering Bulletin EM-46A 

rent consumption. May we show you how they can be : Ask for your copy. 


engineered for your specific applic ation? 


Ee Pa 


176 EAST 131st STREET . CLEVELAND 8, OHIO 
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Glass provides proper- 
ties that give your prod- 
ucts greater beauty, 
durability, salability. 
Among the qualities of 
glass that give you these 
extra advantages are: 
hardness, smoothness, 
ability to resist high heat, 
moisture and corrosive 
conditions, and dimen- 
sional stability. Glass 
won't rust, rot, wear out 
or stain; it lasts as long as 
your product. And the 
colorful beauty of glass 
adds sparkling eye-ap- 
peal. 












































Kopp has broad experi- 
ence in the design and 
manufacture of glass spe- 
cialized parts. Kopp Engi- 
neering Service will be 
glad to study your appli- 
cation and recommend an 
economical solution. 





















KOPP GLASS, ix 


SWISSVALE, PA. 


come out of this laboratory. 


with fungicides, corrosion studies, luminescent phos- 
phors, semiconductors like germanium, and ceramics. 


through increased standards of illuminance, two-tone 
painting for better contrasts, and adoption of color 
code for safety (high-visibility yellow, alert orange, 
safety green, fire-protection red, precaution blue and 
traffic white) have cut down significantly the number 
of avoidable accidents. In all color selections, it should 
be noted, the safety factors should always be given first 
consideration. The lessons already learned in such use 
of color in plants on existing machinery may well be 
studied by product design engineers and applied to the 
incorporation of color as a “built-in” component im 
original equipment. 

Correction: Color-plate of the Munsell hue plane 
on p. 108 October issue (first part of article) should 
be shown shifted one rectangle (2 chroma _ steps) 
to the right. 









How to Extend 
Electron Tube Life 


(Continued from page 112) 









The writer wishes to acknowledge his indebtedness 
to Dr. W. C. Anderson, J. A. Brustman, L. P. Cros- 
man, P. Z. Rider and E. F. Thierfelder, all with this 
Laboratory, and to E. W. Bossi of the Eckert-Mauchly 
Computer Corp., a subsidiary of Remington Rand Ince, 
for furnishing valuable information in connection with 
this article. 
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50 Years of 


Industrial Research 
(Continued from page 117) 





Some of the work currently being carried on deals 
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KEEP POSTED 


on 
Electron Tubes 


ELECTRON TUBES 


RADIO CORPORATION of AMERICA 


RECE,VING Tver 
rw lS 


with the most authoritative 
technical literature in the field 


Tube Handbook—All Types HB-3 

(7%" x 5”) The “bible” of the 
industry—contains over 2500 pages of 
loose-leaf data and curves on all RCA re- 
ceiving tubes, power tubes, cathode-ray tubes, 
phototubes, and special tubes. Three de luxe 
4-prong binders imprinted in gold. Available 
on subscription basis. Price, $10.00 including 
service for first year. Write to Commercial Engi- 
neering for descriptive folder and order form. 


|B Receiving Tube Manual—RC-16 (834” x 
5%")—300 pages. New, completely up- 
to-date. Covers technical information on more 
than 460 RCA receiving tubes and kinescopes. 
Includes an expanded circuit section, enlarged 
section on resistance-coupled amplifiers, new data 
on cathode-follower design, and completely 
revised tube classification charts, including mini- 
ature types and their GT equivalents. Features 
lie-flat binding. Price, 50 cents. 
Radiotron Designer's Handbook—(9” x 
6")—356 pages. Edited by F. Langford 
Smith of Amalgamated Wireless Valve Company 
Pty. Ltd. in Australia. Of value to anyone inter- 
ested in fundamental principles of practical cir- 
cuit design. Copiously illustrated. Price, $1.25. 
Power and Gas Tubes for Radio and In- 
dustry— Bulletin PG-101-A (11” x 814”) 
—20 pages. Contains basic data on more than 
150 air-and-water-cooled transmitting tubes, 


Use this convenient coupon 
for obtaining the RCA tube 
literature you need. 


City 


HARRISON, H. J. 


BR iairicercectenns 


rectifier tubes, thyratrons, ignitrons, and voltage 
regulators. Features brief descriptions, applica- 
tions, terminal connection diagrams, and photos 
of representative types. Price, 15 cents. 


Phototubes, Cathode-Ray and Special 

Types— Bulletin CRPS-102A (11"x 8%") 
—20 pages. Contains basic data on more than 
145 single-unit, twin-unit, and multiplier photo- 
tubes, cathode-ray tubes, camera tubes, mono- 
scopes and types for special applications. In- 
cludes brief descriptions, applications, terminal 
connections, and photos of many types. Spectral 
response curves are given for all phototubes. 
Price, 15 cents. 


Receiving Tubes for AM, FM, and Tele- 

vision Broadcast— Bulletin 1275-E—24 
pages. Completely revised and brought up to 
date. Contains characteristics on more than 
450 RCA receiving tubes including kinescopes 
and a classification chart which lists all types 
according to function, and group types having 
similar characteristics and same cathode voltage. 
Socket connection diagrams arranged for quick 
and easy reference. Price, 10 cents. 


tc Instruction Booklets—Complete author- 

ized information on individual RCA 
transmitting tubes and other tubes for communi- 
cations and industry. Be sure to mention tube- 
type booklet desired. Single copy on any type 
free on request. 


RCA Commercial Engineering 
Section K41R, Harrison, N. J. 


Send me the RCA publications checked below. | am enclosing 


to cover cost of the books for which there is a charge. 


Address___ 


State 





HB-3 Tube Handbook ($10)* (A) 

RC-16 Receiving Tube Manual (50 cents) (B) 

Radiotron Designer's Handbook ($1 .25)* (C) 

Power and Gas Tubes for Radio and Industry (15 cents) (D) 
Phototubes, Cathode-Ray and Special Types (15 cents) (E) 
Receiving Tubes for AM, FM, and TV (10 cents) (F) 

Instruction Booklet on tube types........ Seodes (Free) (G) 


*Prices apply to U.S. and possessions only 


Seana ee» 
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a Mighty Midget Built for 
Millions of Operations 























semi-knife-edge bearing 
reduces frictional wear 














This is Ward Leonard’s new Bulletin 110 Midget 
Relay for long, trouble-free service, particularly in 
equipments subject to vibration. 


Exceptionally good vibration characteristics are due 
to proper proportioning of contact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 


Higher contact ratings than most midgets. Available 
up to 3-pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass-fiber tubing. 

Write for Bulletin 110. Ward Leonard Electric Co., 
34 South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 
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aS BAe RELAYS + CONTROL DEVICES 









Advanced work in the application of barium titanates as 
transducers and piezoelectric materials is being carried 
on in the ceramic laboratory. Work in metals is facil- 
itated by process equipment including melting furnaces, 
rolling mills and swaging machines. A Sendzimir mill 
permits stainless steel and the primary metals to be re- 
duced to thickness of % mil. Work is being done in 
special electron tube fabrication with these materials, 
also in evaporative coating techniques. Low temper- 
atures produced by liquid helium permit investigation 
of the conductivity of metals at almost absolute zero. 

Exclusive of minor service buildings, the laboratory 
plant totals five buildings with a usable area of about 
185,000 sq ft. This includes the main five-story build- 
ing with 160,000 sq ft of space, the Radiation Labora- 
tory where a 300,000,000-volt synchroton and other 
atom-smashers will be installed, a low-temperature lab- 
oratory, a chemical pilot plant, and others. OOO 






Design Trends 
and Transients 
(Continued from page 128) 





is similar in principle to photographic flashtubes. For 
motion picture projection, the tube is flashed 60 times 
per sec, synchronized with the 24 film frames and 30 
TV frames per sec. 

When compared to filament lamps used for TV 
motion picture projection, the flashtube produces much 
less heat, permitting the operator to stop the movie film 
without danger of scorching. In addition, the flash is 
of such short duration that no shutter is needed and 
there is no unwanted light on the film during the pull- 
down period. 


Safeguards for Safety—Erratum 


Due to a misunderstanding of source data, some of 
the figures are in error in the table of “Limiting 
Temperatures Set by Underwriters’ Laboratories for 
Various Insulating Materials,” on page 164 of the 
article “Safeguards for Safety in Electrical Product 
Design,” appearing in the October, 1950, issue. Limit- 
ing temperature for fibre and wood is 90C for all ap- 
plications. Temperature of 105 C for coils wound with 
impregnated organic or enamel wire insulation is for 
‘hottest spot.” Last Underwriters’ Laboratories bulle- 
tin issued shows 75°C instead of 50C for varnished 
cloth insulated conductor for industrial control equip- 
ment, but is presently being interpreted as 85C. AIEE 
Class A and Class B insulating materials are 90 C and 
110C respectively for these applications. 

In proposed UL requirements for television receiv- 
ers, capacitative circuits are limited to 3000 mmf at 
15,000 volts and 800 mmf at 20,000 volts, instead of 3 
mf and 0.8 mf respectively as stated on page 166. 

For test of adequacy of strain relief on cords, 35-Ib 
is an average figure. The 50-lb figure for heater cords 
applies only to heater pads. 

No city ordinance specifically refers to Underwrit- 
ers’ Laboratory approval, although appliances bearing 
UL label are generally considered approved devices. 
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DIRECT READING 


1 MEGOHM Continuing the Series of ASVA 


UP TO 2 MILLION 
SPECIALIZED 


MEGOHMS 
ELECTROMAGNETIC 
CONTROLS 








MEGOHMMETER 


A self contained, AC operated megohmmeter with electronic- 
ally regulated high voltage supplies. Measures the leakage 
resistance of insulating materials, condensers, cables, motor 
and windings. 

Has a range of 1 megohm to 2,000,000 megohms in six 
overlapping ranges. Voltage applied to the unknown is 500 
volts. 
































Send for the new Freed Catalog 


FREED TRANSFORMER CO., INC. L ena 
DEPT. NJ, 1718 WEIRFIELD ST., MECHANICALLY HELD 


BROOKLYN (RIDGEWOOD) 27, NEW YORK 
ELECTRICALLY OPERATED 


O ~ C E L A { N : Seah *Now available Glass Enclosed 


Illustrated are 2 ASCO Relays of the above class: 


—_— ' i | the upper picture shows one of the recently devel- 
as you | k e it: oped Multi-Contact Relays available as follows: 





@ Colonial Porcelain is used on thousands of elec- 


trical and other products. This is 10 ampere to 12 pole normally open and 12 
because it is carefully made to size | pole normally closed or any combination of 
and its uniformity further insured | normally open and normally closed poles. 


by burning in gas-fired, tempera- ; 
ture-controlied kilns. If you need | 550 volt AC maximum. 


electrical porcelain parts, send us a 10 ampere to 6 pole normally open and 6 
sample or drawing for our estimate. pole normally closed or any combination of 

The Colonial Insulator Co. normally open and normally closed poles. 
907 Grant St. Akron 11, Ohie 250 volt DC maximum. 


; 25 ampere to 6 pole normally open and 6 
eine pole normally closed or any combination of 
Tel. HU-6809 normally open and normally closed poles. 
250 volt DC, 550 vole AC maximum. 


| “ MADE TO ORDER “& 






The lower picture shows a modification of the Mullti- 
Contact Relay with glass cover. These ASCO “Me- 
chanically Locked—Not Latched” Relays have much 
to offer. Investigate them for your requirements, 


cb Automatic Transfer Switches * Remote 
AS om Control Switches * Contactors * Relays. 


| Ce We also manufacture a complete line of 

Solenoid Operated Valves for Automatic 

| and Remote Control of Liquids and Gases. 

ch 

Automatic Swilc Co 
utomdauc OWI ch O. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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Guide to Buying 


MATERIALS @ METALS @ ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e FINISHES 


Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—John A. Campbell, Director, Reader Service. 


ADHESIVES 


Armstrong Cork Co., 9511 
ter, Pa. 

Durez Plastics & Chemicals, Inc.. 
Walck Rd., N. Tonawanda, N. 
Minnesota Mining & Mfg. Co., St. 

6, Minn. 
National Electric Coil Co., 
Ohio 


Arch, Lancas- 


1311 
“Paul 


Columbus 16, 


ALUMINUM 


Aluminum Co. of America, 
Bidg., Pittsburgh 19, Pa. 
Federated Metals Div., American Smelt- 
Ss Refining Co., 120 Bway., N. Y. 5, 


2165L Gulf 


Reynolds Metals Co., Aluminum Div., 
2555 So. Third, Louisville 1, Ky. 


AMMETERS. See Instruments. 


ANODES, PLATING 


American Brass Co., 


Waterbury 88, 
— & Co., Inc. 


113 Astor, 


Conn, 
Newark 5, 


Gas ‘Brass & Copper Co., 
250, Waterbury 20, Conn. 
du Pont de Nemours & Co., 
Electro-Chemicals Dept., 

Del. 
Federated Metals Div., 
~ gg nS Co., 


Plate Div., 
Corp., 411 Forest, 
(Silver, Gold) 

Handy & Harman, 82 Fulton, 
7, N. Y. (Gold and Silver) 

Makepeace Co., D. E., Attleboro, 
(Gold & Silver) 

Revere Copper & Brass, Inc., 
Ave., New York 17, N. Y. 

Seymour Mfg. Co., 


EM 


Ine., E. I. 
Wilmington 98, 


Dept. 


American Smelt- 
120 Bway., N. Y. 


Metals & Controls 
Attleboro, Mass. 


Generai 


New Yoerk 
Mass. 
230 Park 
Seymour, 


ASBESTOS SLEEVING. 
and Tape, Asbestos. 
ASSEMBLING MACHINES 

Detroit Power Screwdriver Co., 282 
Fort St. Detroit 16, Mich. =o 


BALANCING MACHINES 


Westinghouse Electric Cor, 
868, Pittsburgh 80, Pa.” 


BALLS, BEARING 
Mastiore Steel Ball 


Conn. 


See Sleeving 


P.O. Bor 


Co., Hartford 6 
Ann Arbor, 
Philadelphia 82, 


1850 S. 54th Ave., 


5 onn. > 

oover Ball & B 

Mich. earing Co., 
— Industries, 


Strom Steel Ball Co., 
Cicero 50, Ill. 


BATTERIES, DRY 


Inc., 


Radio Corp. of 


America, Commer 
Eng’r’g. Sec., mercial 


K41R, Harrison, N. J. 


BATTERY ee rone. 
Supply Units, Rectifier 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. (Steel or Bronzed Beckeo: 

Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel- — 

Ryerson & Inc., Joseph T., Chicago, 


BEARINGS, BALL (Miniature) 


Miniature Precision Bearings Inc. 
Keene, N. H. 
New Departure Div. of General Motors 
eee: ‘aot —-. 
mann Bearin Corp., Stam- 
ford, Conn. - 


See Power 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Aetna Ball and Roller Bearing Company, 
4600 Schubert Ave., Chicago 39, IIl. 
Fafnir Bearing Co., New Britain, Conn. 
Hoover Ball & Bearing Co., Ann Arbor, 
Mich. 
New Departure Div. 
Corp., Bristol, Conn. 
Nice Ball Bearing Co., 30th & Huntington 
Park Ave., Philadelphia, Pa. 
Norma-Hoffmann Bearings Corp., 
ford, . 
SKF Industries, 
Pa. 


of General Motors 


Stam- 


Inc., Philadelphia $82, 
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BEARINGS and BUSHINGS, BRONZE 
Bound Brook oho Bearing Co., 


New 


(Powdered 


New 


Inc., 


Melrose 


(Rubber 


of Standard- 
Waltham 


V-Belt. 
Strip 


Drives, 


250, Waterbury 20, Conn. 
Castle, Pa. (Bronze on Steel). 
Moraine Products Div. 
Randall Graphite Bearings, Inc., 211 E. 
LUBRICANT-RETAINING 
6501 Harper, Detroit 31, Mich. 
Co., 
Graphite Metallizing Corp., 
Johnson Bronze Co., 
of General Motors 
Corp., Dayton, Ohio. 
Randall "Graphite Bearings, 
METALLIC 
National Vulcanized Fibre Co., Wilming- 
Park, Ill. 
868, Pittsburgh 30, Pa. 
Lord Mfg. Co., Erie, Pa 
Thomson Corp., 126 Grove, 
BERYLLIUM COPPER (Rod, 


Bound Brook, N 
Chase Brass & Copper Co., Dept. EM 
Johnson Bronze Co., 570 8S. Mill, 
Mallory & Co., Inc., P. BR. Indianapolis 
6, Ind. 
of General Motors 
Corp., Dayton, Ohio. 
Morganite, Inc., Long Island City 1, N. Y. 
Market, Lima, Ohio 
BEARINGS AND BUSHINGS, 
Metal) 
Amplex Mfg. Co., Sub. of Chrysler Corp., 
Bound Brook Oil-Less Bearing 
Bound Brook, J. 
1059 ee 
han Ave., Yonkers 3, N. Y. 
Self -lubricating) 
570 8. Mill, 
Castle, Pa. 
Moraine Products Div. 
National Molded Products, Ine., 8t. 
Marys, Pa. 
211 E. 
Market, Lima, Ohio 
BEARINGS AND BUSHINGS, NON- 
General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
ton, Del. 
Richardson Co., 2799 Lake 8t., 
ae & 8on Ine., Joseph T., Chicago, 
Westinghouse Electric Corp., P. O Box 
BEARINGS, FLEXIBLE 
backed) 
BELLOWS, METALLIC 
Clifford Mfg. Co., Div. 
54, Mass. 
BELT DRIVES. See 
Tube, Wire) 
Beryllium Corp., 


Dept. 8, 


Pa. 
Mallory & Co., Inc.. P. R., 
6, Ind. 


BIMETALS. See Thermostatie Bimetals. 


BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 


Reading 5, 


Indtanapolls 


BLOCKS, PILLOW 


Fafnir Bearing C»., New Britain, Conn. 
Norma-Hoffman Bearings Corp., Stamford, 


Conn. 

Randall Graphite Bearings, 211 E. 
Market, Lima, Ohio 

SKF Industries, Ine., Philadelphia 32, Pa. 

BLOCKS, TERMINAL. See Strips. 
Blocks and Boards, Terminal. 

BLOWERS. See Fans and Blowers. 


Inc., 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
See also Containers, Packaging and 
Shipping. 


Wirebound Box Manufacturers Assn., 
1150, Borland Bldg., Chicago 3, 


BRASS, BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 
American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 


Chase Brass & Copper Co., 
250, Waterbury 20, Conn. 

Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 

Federated Metals Div., American Smelt- 
—s Refining Co., 120 Bway., N. Y. 5, 


Hussey & Co., C. G., Pittsburgh 19, Pa. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. (Copper Tubing). 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 
aa ~ Co., Inc., 113 Astor, Newark 5. 


EM 


Dept. EM 
150 Riverside 


a ‘Brass & Copper Co., 
250, Waterbury 20, Conn. 
General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass. 
7 oo 82 Fulton, New 


Dept. 


York 


Attleboro, Mass. 
Inc., P. R., Indianapolis 


Elm, 


Makepeace Co., 

Mallory & Co., 
6, Ind. 

Ney Co., J. M., 
Conn. 


BRONZE. See Brass, Bronze & Copper: 
also Phosphor Bronze. 


BRUSH CAPS 


Triple ‘‘M’’ Electronents Div., 
Molding & Mfg. Co., 4630 W. 
ton Ave., Chicago 39, Tl. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 
Becker Brothers Carbon Co., 3450 8S. 52nd 
Ave., Cicero 50, Ill. 
Graphite Metallizing Corp., 1059 Nep- 
perhan Ave., Yonkers 8, me 
Morganite, Inc., Long Island City 1, N. Y. 
Speer Carbon Co., St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 
Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, Ohio. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, 5 
BUSHINGS 
BEARING, see Bearings and Bushings. 
COMPOSITION, see Plastics-€ustom. 
FIBRE, see Fibre, Vulcanized. 
GLASS, see Glass, Technical 
MICA, see Mica. 
PORCELAIN, see Ceramics. 


BUTTONS ae CLIPS, SNAP 
FASTEN 

Cuyahoga All Co., 
Cleveland 2, Ohio 


CABINETS, 
Chassis, 
Tanks). 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass 

Overly-Hautz Co., 11500 Madison Ave. 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 
Cleveland 13, Ohio 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
NESSES. See Harnesses & Assemblies, 
Wire. 


CAMBRIC, VARNISHED. 
Insulating. 


CAPACITORS 

Aerovox Corp., 

Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

Automatic Electric Co., 10383 W. Van 
Buren, Chieago 17, Til. 

Cornell- oe pas. Dept. H950, South 
Plainfield, 

Electric Auto- arate Co., Toledo 1, Ohio. 

General Electric Co., Capacitor Sales 
Div., Pittsfield, Mass. 

— Co., Inc., P. B., 


Sangamo Electric Co., Springfield, Il. 
Sprague Electric Co., North Adams, Mass. 
Stackpole Carbon Co., St. Marys, Pa. 


CARBON AND GRAPHITE: (Contacts 

Electrodes Anodes, Bearings, iscs. 

a Plates, Plungers, Séals, 
ete. 


Becker Brothers Carbon Co. 3450 8S. 52nd 
Ave., Cicere 50, Ill. 


371 Hartford 1, 


Midwest 
Fuller- 


10251 Berea Rd., 


SHEET 
Housings, 


METAL 
Panels, 


(Boxes 
Racks, 


1526 W. 25, 


See Fabrics, 


New Bedford, Mass. 


Indianapolis 


Rings, 


Graphite Metallizing Corp. 1059 Nep- 
perhan Ave., Yonkers 8 

Morganite, Inc., Long Island City 1, N. ¥. 

Speer Carbon Co., St. Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 


CASTINGS, ALUMINUM. See alse 
Castings, Die. 
1896L Gulf 


Aluminum Co. of America, 
Bldg., Pittsburgh 19, Pa. 

Bound Brook Oil-Less Bearing Co., Bound 

Brook, N. J. 


CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co., 937A 8S. 70 
Milwaukee 1, Wis. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Johnson Bronze Co., 570 8. Mill, 
Castle, Pa. 

Mallory & Co., Inc., P. B., 
6. Ind. 


CASTINGS, DIE 


Allied Products Corp., 
Burt Rd., Detroit 23. 
Aluminum Co. of America, 1896L Gulf 
Bldg., Pittsburgh 19, Pa. 
Electric Auto-Lite Co., Toledo 1, Ohie 
(Aluminum & Zinc) 
Gries Reproducer Corn., 108 Willow Ave., 
New York 54, N. Y. 
Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. (Aluminum & Zinc) 
Monarch Aluminum Mfg. Co., 9301 De- 
troit Ave., Cleveland 2, Ohio 
New Jersey Zine Co., 160 Front, 
York 7, N. Y. (Zine Die 
Alloys) 


CASTINGS, GRAY IRON 


Electric Auto-Lite Co., Toledo 1, Ohio 
woes Co., Foundry Div., Chattanoogs 
, Tenn. 


CASTINGS, 
Process) 
Allied Products Corp., 
Burt Rd., Detroit 23, 
Allis-Chalmers Mfg. Co., 987A 8. 18, 

Milwaukee 1, Wis. 
International Nickel Co., Inc., 67 W 
New York 5, N. Y. (Nickel and Alloys 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray 


CEMENT, CERAMIC 

Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. 

CEMENT, INSULATION AND SEALING 

Bakelite Division, Union Carbide & Car 


bon Corp., Dept. BF-20, 30 E. 42nd, 
New York 17, N. Y. 
Finishes 
Durez Plastics & Chemicals, Inc., 
Walck Road, N. Tonawanda, N. 
National Electric Coil Co., Columbus 16, 
Ohio 
1045 N. Canal, 
Titanium Alloy Mfg. 
Lead Co., Niagara 
Zophar Mills, Ine., 117 
Brooklyn 32, N. Y. 


New 
Indianapolis 


Dept. B-3, 12648 
Mich. 


New 
Casting 


PRECISION (Lost-Waz 


Dept. B-3, 12648 
Mich. 


du Pont de Nemours Co., E. L., 
Div., Wilmington 98, Del. 
1311 
General Electric Co. Chemical Dept. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
Sauereisen Cements Co., 
Pittsburgh 15, Pa. 
Diy. of National 
Falls N 


fount Sixth, 


CERAMICS 


Standard Porcelain (low-volt) 
Refractory Porcelain 
High-voltage Porcelain 
Cordierite 
Zircon Porcelain 
Steatite (Lava) 
Titanates 
Cement- Asbestos 
Akron Porcelain Co., 
Akron 14 Ohio (AB) 
American Lava Corp., 
Tenn. (ADEFG) 
Co., 
A 


(A) 
(B) 


2725 Cory 


Chattanooga 5, 
Ceramic Specialties 444 W. Sixth, 
East Liverpool, Ohio (A) 
ae Insulator Co., 907 Grant, Akres 
Ohio (ABCE) 
Garfield Mfg. Co., Garfield 1, N J. (H) 
General Ceramics & Steatite Corp., Keas- 
bey, N, J. (ABCDEFG) 
Illinois Electric Porcelain Co., Macomb 


Til. (AC) 
Knox Porcelain Corp., Knoxville 1, Tens, 
Ohie 


(ABC) 
Louthan Mfg. Co., 

New York Ave. 
(ABE) 


(ABDEF) 
Parkersburg, 


East Liverpool, 


New Jersey Porcelain Co., 
& Plum, Trenton 5, N. J. 

Porcelain Products, Inc., 
W. Va. (ABC) 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. (H) 

Rostone Corp., 123 8. Earl Ave., Lafs- 
yette Ind. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A) 

Star Porcelain Co., 41 pe Ave., 
Trenton 9, N. J. BF 

Steward Mfg. Co., D. M., Chattanooga, 
Tenn. (DFG) 

Stupekoff Ceramic & Mfg. Co., Latrobe, 
Pa. (ABEF) 

Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. a 


Universal Clay Products ‘Co., 
First, Sandusky, Ohio (A) 


CIRCUIT BREAKERS 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

Fasco Industries, Inc., 
Rochester 2, N. Y. 

General Electric Co.. 
Schenectady 5, N. Y. 


937A 8. 76, 
100 Augusta, 


Apparatus Dept., 


ELECTRICAL MANUFACTURING 











7 GEO. STEVENS ARMATURE WINDER Model 36 
IN f= W WITH EXCLUSIVE STATIONARY ARMATURE 
0 ¢ Fast—1,000 turns per minute on straight or skewed armatures —a big time saver. 
20 ae aa * ainemtnladdaaman wartkae os aaecaaecan ein 


slots, permitting armature to remain stationary. 

5 A) A | i A 4 i hwy U 4 * S e MUCH TIGHTER armatures may be wound because of the uniform tension with which 
wire is automatically guided and laid in the slots, permitting as much tension as 
strength of wire allows. 

e Armature AUTOMATICALLY indexed. 

e Positive control over number of turns is attained because a predetermined number 

of turns is wound automatically. 
e Easy to set-up. Just change one gear to set-up turns. No complicated gearing 
formulas—number of teeth determine number of turns. 

e Simple operation. All controls handy for girl operator. Any girl can learn op- 

eration in only 30-60 minutes. 
e Very low original cost and maintenance. Carballoy wire guides help give 
machine long life. 
 Occupies only 20” x 30” in your plant (machine and table) — a real space 
saver. 
e Made and guaranteed by Geo. Stevens Mfg. Co., Inc. (There are more GEO. 
STEVENS coil winding machines in use than all other makes combined. 

























There is a GEO. STEVENS machine for every coil winding need. 
Machines that wind ANY kind of coil are available for labora- 
tory or production line. ... Send in a sample of your coil or a 
print to determine which, model best fits your needs. Special 
designs can be made for special applications. Write for fur- 


seth dapat tant of  Hiatny tens VE , GEO. sTEVENS 


MFG. CO., INC. 


REPRESENTATIVES 
Pulaski Road at Peterson, Chicago 30 

















FRANK TATRO, 6022 No. Rogers Ave., Chicago 30, IIlinois 
RALPH K. REID, 1911 W. 9th St., Los Angeles 6, California 
R. F. STAFF & CO., 1213 W. 3rd St., Cleveland 13, Ohio 














E make a wide variety of contacts 

in platinum, palladium and silver, 
both pure and in their many alloys, so that 
we are able to supply you with what you 
need for any particular application. These 
include rivets, studs, screws, steel-back and 
solder-back buttons, washers, dises, rods, 
rings and special shapes and stampings. 
We supply them to practically any speci- 
fied dimensions for attaching by riveting, 
staking, brazing or welding. 


Write us if you have any contact problem. 
We shall be glad to consult with you. 


BAKER & CO., INC. 


113 ASTOR STREET 
NEWARK 5, N. 


NOVEMBER 1950 


ELECTRO MANUFACTURING 
CORPORATION Does It witt. 


Patented, No. 1,933,555 
The Solderless, Tapeless Wire Connectors 


For Electro Manufacturing Corporation, Chicago, a 
simple switch from solder-and-tape wire connections to 
IDEAL “Wire-Nuts” resulted in spectacular time sav- 
ings. Reports C. I. Schneider: 


“Since Electro began using IDEAL “Wire- 
Nuts” (in the manufacture of its fluores- 
cent fixtures) we have been able to make 
our wiring connections 7 to 8 times 
faster.” 


Reports like this are typical of what is happening all 
over the country—as fixture manufacturers turn from 
out-moded methods to faster, stronger “Wéire-Nuts”. 


“Wire-Nuts” screw on, like a nut on a bolt. They can’t 
pull loose or shake loose—provide a perfectly insu- 
lated connection that is better electrically, stronger me- 
chanically—that lasts as long as the fixture itself. For 
all wires, from 2 No. 18 up to 3 No. 10. 

Sold Through America’s Leading Distributors 


Perse ses es eeeeeee ese ee See + 


IDEAL INDUSTRIES, INC. @DEAD 


1008 Park Avenue 
Sycamore, Illinois 
Please send us free sample IDEAL ‘‘Wire- 


__No. 


wires with wires, 


Name_ 





Company 





i 
i 
I 
i 
I 
i 
en. ee eeneeet Ne 
i 
i 
1 
' 
I 
I 


Address. 
City. 


ci etnias 


So oe ee ee ee ee eee ee ee ee ee 


MAIL FOR i 
FREE SAMPLE 1 


Leese meses e = eee ese eeesree 


L 


248 


Dept. 


Cleve- 


See Rings, Retainer & 


See Tracing Cloth, 


Noble 


Dept.. 


Columbus 


Murray Mfg. Cary 
N. ¥. 
6060 Rivard, Detroit 11, 

Mich. 

CLAMPS, GROUND 

cinnati 27, Ohio. 
CLAMPS, TEST 
Chase Brass & Copper Co., 

land 14, Ohio 

York 6, N. Y. 

CLOTH, INSULATING. See Fabrics, In- 

Film & Paper. 

COAXIAL CABLE. See Wire and Cable, 
Accurate Paper Tube Co., 854 N. 

Brockton 64EM, Mass. 

108 Willow Ave.. 

New York 54, 

Charleston, Chicago 47, Ill. 
Coto-Coil Co., Ine., 65 Pavillion Ave., 
Davis & Co., 

Electric Auto-Lite Co., Port Huron, Mich. 

Schenectady 5, N. 

Fourth & 
Coil Co., 
16 
11 Albe- 

Sect. K41R, Harrison, N. 

6i60EM, Wal- 


Heinemann Electrie Co., 99 Plum, Tren- 
ton, J. 
1250 Atlantic Ave., 
a 16, 
Square LD Co., 
Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 
oe aypeeins Co., Inc. New York 
Iisco Copper Tube & Products, Inc., Cin- 
Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 
Burndy Engineering Co., Inc. New York 
54, N. Y. 
EM 
250, Waterbury 20, Conn. 
Mueller Electric Co., 1603 E. 31, 
CLEANING COMPOUNDS, METAL 
Oakite Products, Inc., 18H Thames, New 
CLIPS, SNAP. 
Snap. 
sulating. 
CLOTH, TRACING. 
CLUTCHES 
Twin Dise Clutch Co., Bacine, Wis. 
Insulated. 
COIL CORES AND FORMS 
St., Chicago 22, Ill. 
Alden Products Co., 117 North Main, 
Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, lo. 
Gries Reproducer Corp., 
Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 
Precision Paper Tube Co., 2035 W. 
Stackpole Carbon Co., St. Marys, Pa 
(Screw-Type, Molded Iron). 
COILS and WINDINGS 
Providence 5, R. I. 
Dano Electric Co., 93 Main, Winsted, 
Conn. 
Ine., Dean W., 1006 First, 
Kentland, Ind. 
Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus 
Master Appliance Mfg., Co., 
Ontario, Racine, Wise. 
National Electric 
, Ohio. 
Nothelfer Winding Laboratories, 
marle Ave., Trenton 3, N. J. 
Radio Corp. of Amer., Commercial Engrg. 
Raytheon Mfg. Co., Dept. 
tham 54, Mass. 
Wilmington Coil Co., Richardson Park, 
1102 


Delaware 
Wheeler Insulated Wire Co., Inc., 
East Aurora, Waterbury 20, Conn. 


COIL WINDING MACHINES 


Associated Production Co., 162 No. Clin- 
ton, Chicago 6, Tl. 
Cosa Corp., , Lexington Ave., 


York 17, N 
Driver Co., Wilbur B., 150 Riverside 
J 


Ave., Newark 4, N. J. 
Ideal Industries, Inc., 1008 Park Ave., 
Commercial En- 


Sycamore, Ill. 
Radio Corp. of America, 
grg., Sec. K41R, Harrison, N. J. 
Seifert, Inc., E. R., 202 S. Beach 8&t., 
Syracuse 10, N. Y. 
6022 N 


Stevens Mfg. Co., George, 
ers Ave., Chicago 30, Tl. 

Universal Winding Co., P. O. Box 1605, 
Providence 1, R. I. 


COMMUTATORS 


Kirkwood Commutator Co., 
Ave., Cleveland 15. Ohio. 

Toledo Standard Commutator Co., 
Beehler, Owosso, Mich. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding Co., 4630 W. Fullerton Ave., 
Chicago 39, Il. 

Nippert Electric Products Co., 1759 W. 
Mound, Box 1903, Columbus 16, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIL 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds 


COMPOUNDS, 
nishes, Compounds 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 


New 


Rog- 


1345 Carnegie 
1111 


VARNISH. See Var- 
and Resins 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 
American Brass Co., Waterbury 88, Conn 
oe Engineering Co., Inc. New York 
Cannon — Elctrie Development Co., 
E118, 3209 Humboldt, Los Angeles $1, 
& Copper Co., 


Calif. 

Chase Brass Dept. EM 
250, Waterbury 20, Conn. 

General Electric Co., Construction Mate- 
tials Dept., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio. 

Joy Mfg. Co., Mines Equipment Diy., 
ay Ww. Oliver Bldg., Pittsburgh 22 
‘a. 

Krueger & Hudepohl, Walsh Bldg., Cin- 
cinnati 2, Ohio. 

Russell & Stoll Co., Inc., 125 Barelay, 
New York 7, N. Y. “‘Ever-lok’’ 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek. 
Mich. 

Soreng Mfg. 
Eden Ave., 


Corp., Dept. MO-11, 
Schiller Park, Ill. 


CONTACTORS, MAGNETIC. See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 
a & Co., Inc., 118 Astor, Newark 6. 


Brainis Co., C. 8., 318 Washington, Mt. 


N. Y. 
Fansteel ‘Metallurgical Corp., North Chi 
cago, Ill. 

General Plate Div., Metals and Contros 
Corp., 411 Forest, Attleboro,. Mass. 
Gibson Electric Co., oe Frankstowe 

Ave., Pittsburgh 21, Pa. 
Graphite Metallizing Corp. 1050 Nep- 
perhan Ave., Yonkers 8, N. Y. 
Makepeace Co., D. E. Attleboro, Mass. 
ales & Co., Inc., P. R., Indianapolis 
Hartford 1 
222-19th, 


9555 


6, Ind. 

Ney Co., J. M., 371 Elm, 
Conn. 

Popper, Inc., J. 8., 
City, N. J. 

Stackpole Carbon Co., St. 


Union 
Marys, Pa 


CONTACTS, CARBON. 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, 
Wirebound, 


Gair Co., Inc., 

York 17, N. 

Gaylord Container Corp., St. Louis 2 

— & Dauch, 5001 Decatur, hE 
0. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 8, Wis. 
Popper, inc., J. S., 222 Nineteenth, 

Union City, N. J. 
Reynolds Metals Co., Parts Div., 2055 So. 
Ninth, Louisville 1, Ky. 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 
Allis-Chalmers M’%g. Co., 937A 8S. 10 
Milwaukee 1, Wis. 
Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 
Electro Switch Corp., 167 King 
Weymouth 88, Mass. 
General Electric Co., 
Schenectady 5, N. Y. 
Raytheon Mfg. Co., Dept. 
tham 54, Mass. 
Russell & Stoll Co., 
New York 7, N. Y. 
Servo-Tek Products Co., 
Paterson, N. J. 
4041 N. 


Square D Co., 
kee 12, Wis. 

Ward Leonard Electric Co., 
Mt. Vernon, N. Y 

CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Barber-Colman Co., Rockford, Ill. 

Bristol Co., 153 Bristol Rad., Waterbury 


20, Conn. 

Cam-Stat, Inc., Div. Paul Henry Co., 
a S. LaCienega, Los Angeles 34, 
alif. 

Fenwal, Inc., 111 Pleasant, Ashland, Mass. 

Electric Co., Apparatus Dept.. 


General 
Schenectady 5, N. Y. 

Hart Mfg. Co., 211 Bartholomew Aveé.. 
Hartford 1, Conn. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 

Minneapolis-Honeywell Regulator Co., Is- 
dustrial Division, 4466 Wayne ‘Ave., 
Philadelphia 44, Pa. 

Robertshaw Thermostat Div., Robertshaw: 
Fulton Controls Co., Youngwood, Pa. 

Spencer Thermostat Div. of Metals & Con- 
trols Corp,,.111 Forest, Attleboro, Mass. 


See Carbon @ 


Robt., 155 E, 44th, New 


Ave., 
Apparatus Dept., 
6460EM, Wal- 
Inc., 125 Barelay, 
4 Goodwin Ave., 
Richards, Milwav- 
34 South. 


ELECTRICAL MANUFACTURING 










Keotes Soldo, 


Kester makes over 100,000 different types and 
sizes of flux-core solders. Kester solders are made 
only from newly mined grade A tin and virgin lead. 


Preferred 


Kester Solders are not only preferred by industry, 
but individual workers also insist upon Kester to 
enable them to do their best work. 


Saves Time 


Contact Kester’s Technical Department on your 
soldering problems. There 
is no obligation. 












KESTER SOLDER COMPANY 
4209 Wrightwood Avenue 
Chicago 39, Ill. 
Newark, N. J. Brantford, Can. 














(a i4;} 
SOLDER 






























SEND FOR 
FREE MANUAL: 
“SOLDER AND SOLDERING TECHNIQUE” 





@ UNIDIRECTIONAL 
e@ SYNCHRONOUS 
OR REVERSIBLE 
@ WITH OR WITHOUT 
IU MTT ai ley | 
Py ee Ae 
Pettey 
Att ad T3 


owle 


yoOUR PRODUCT WITH 


Po a 
|. HORSEPOWER 


















FRACTIONAL * 





for FANS PROJECTORS 
HAIR DRYERS TOYS 






SPOT HEATERS PUMPS 
OIL ‘BURNERS VAPORIZERS 
DISPLAY TABLES VENDING MACHINE 


je VENTILATORS FACSIMILE RECORE 









’ BARBER-COLMAN COMPANY, Rockford, Ill. 


NOVEMBER 1950 


Ce om a a 


CONTACTORS 4// 


Underwriters’ 
Approved. 600 Volts AC 


Non-Reversing 

2 to 4 Pole 2-3/4” w. x 3-5/8” h. x 3-5/16” d, 

5 to 8 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16" d. 

Reversing 

2 to 4 Pole 5-9/16" w. x 3-5/8” h. x 3-5/16” d. 

Note: 10 and 15 ampere contactors have same mounting 
and overall dimensions. 


ACCESSIBILITY 





To replace contacts, it is not necessary to disassemble the 
complete contactor. Just remove the parts comprising the 
stationary and movable contacts. Contacts can be replaced 
without disturbing wiring. To change coil, remove magnet 
frame and coil assembly only. (See illustration below.) 


FLEXIBILITY 
Using a screw driver only, you can easily change any pole 


from normally open to normally closed. No special parts 
required. 10 and 15 ampere parts are interchangeable. 


RELIABILITY 


Laboratory tests involving millions of operations, plus field 
service of thousands of R-B-M contactors on door operators, 
radio transmitters, packaging and weighing machinery, hoists, 
machine tools and many other industrial applications offer 
proof of dependable, trouble-free performance. 


ADVANCED DESIGN 


Melamine Insulation. Molded coil housing. Ilsco solderless 
connectors. 50/60 cycle magnet coils. Palladium silver con- 
tacts. Stainless steel self-contained 
contact springs. 


Where space is a factor, and 
accessibility a must—use 
R-B-M industrial contactors. 
Initial low cost plus depend- 
able performance will save 
you money. Write for Bulletin 
600 and price list on your 
company letterhead. 























Dept. A-11 R-B-M DIVISION OF ES 


R-B-M DIVISIO 
ESSEX WIRE conn: 


Logansport, Indiana 


your newly-designed product. Our specialty, however, is to make heat- 





“THINSTRIP” Reflexed 


Bands & Bars. 
pacted Core Cartridges 
.. Immersion Heaters. 


@ RAPID HEAT 
TRANSFER 

@ LONGER LIFE 

@ LOWER COST 








Square D S: 4041 N. 





Corp., 582 


huysen Ave., Newark 5, N. J 


| Stations; Relays and 


Switches. 
CONVEYORS, Straight Line 


a) 


Washington Bivd., Chicago 6, Ill 
Mica Insulator Co., 
Miteheli-Rand Insulation Co., Inc., 

Murray, New Yorm 7, N. Y. 
Vartiex Corp., 309 N. Jay, Rome 
Westinghouse Electric Corp., 
| 868, Pittsburgh 380, Pa. 


CORD, INSULATED. 
Cable, Insulated 





sistance Line Cords. 
CORD SETS 





specifying ELECTRIC HEATERS? | *e.reass,cg.0 som sau 
° | Isrockton 64FM, Mace 
~~, ~- a 4633 W. Van Buren, 
. ‘ 0 . . 
ACRAWATT Elements in any of the above forms may serve you well in | Cornish Wire Co., Ine., 15 Park How, 


New York 7, N. 

Electric Auto-Lite Co.. Toledo 1, Ohio. 
ing elements fitting your specific needs... | Gan as teearian " Mlentiostio, | Sea. 
whether for weight-saving or for cost-sav- on eu, te, ae spent 
ing characteristics. Long runs and repetitive | 

production are our strong points. Our ex- 
perience and ability are recognized by many 
of America’s leading engineers. Your in- 


quiries are solicited. 


Com- 


ter, Worcester, Mass. 
U. 8. Rubber a 


York 20, N. 
868, Pittsburgh 30, Pa. 


CORES, POWDERED IRON. See Pow- 
dered Metal Products. 
ACRA INDUSTRIAL ELECTRIC CO. BRA 
CORES, TRANSFORMER 
a Na ach Dac eae aa) Bee Pe) Acme piactate Corp., 3511 Water, Cuba, 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9511 
ter, Pa, 


COUNTERS 
Bri:tol Co., 
Conn 


Eagle Signal Corp., 
ml 


Streeter- Amet Co., 4101 No. 
Chicago 13, Til. 
on: Root, inc., Hartford 2, Conn. 


COUPLINGS, FLEXIBLE 
Lord Mtg. Co., Erie, Pa. 


ber) 
Sier-Bath Gear & Pump Co., Inc., 
Hudse« Bivd.. Nortn Bergen, XN. J 
Twin Dise Clutch Co., Racine, Wis. 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


Quantity 


PRODUCTION 


oi 
GREY IRON GASTINGS 


Mi 
* 


oS Etching 


ONE OF THE NATION'S so 





Pilot & Indicator. 


DIALS. PANEL and INSTRUMENT 


Co. of America 
E-11, Chicago 14, Il. 


DIE CASTINGS. See Castings, Die. 
CASTING MACHINES 


LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


Fi 
oa j High-Frequency Heating Units. 


DIE 
Chicago 24, Ill. 


DRAFTING EQUIPMENT and 
MATERIALS 

Bruning Co., Inc., Charles, 
New York 13, N. Y. 

Eastman Kodak Co., Rochester 4, 
Keuffel & Esser Co., Hoboken, N. J 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, 


DRIVES, ELECTRONIC 


General Electric rm Apparatus 
Schenectady 5, 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


Mich. 
OFFICE AND MANUFACTURING PLANTS 


CHATTANOOGA 2, TENNESSEE 


tham 54, Mass. 
Reliance Electric & Engineering Co., 


Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


DRIVES, FLUID POWER 
Twin Dise Clutch Co., Racine, Wis. 








Richards, Milwau- 


kee 12. 
TAG. ne nines Div., Weston Elec- 
trical Instrument Freling- 


CONTROLS, REMOTE, See Push Button 
Contactors, 


Pages _— Co., 1278 88th, Brooklyn 





COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. See Beryllium 
Copper. 
CORD and TWINE, ARMATURE and 
COIL 


Green Instrument Co., 
Insulation Manufacturers Corp., 565 W. 


Schenectady 1, N. i 


Nu. %. 
P. O. Box 


See Wire and 


CORD, RESISTANCE LINE. See He- 


Co., Construction Mate- 


Mines Equipment Div., 
Henry W. Oliver Bidg., Pittsburgh 22, 


Pa. 
Phalo Plastics Corp., Commercial & Fos: 
Rockefeller Center, New 
Westinghouse Electric Corp., P. O. Box 


Arch, Lancas- 


153 Bristol Rd., Waterbury 
202 20th, Moline 1, 


Ravenswood 


(Bonded Rub- 
9244 


0. Box 


DIAL LIGHT ASSEMBLIES. See Lights, 


1520 Montana, 


Mica Insulator Co., Schenectady 1, N. Y. 


Kux Machine Co., 3942 W. Harrison St., 


DIELECTRIC HEATING UNITS. See 


100 Reade, 
N. Y. 


¢. Dept., 
Raytheon Mfg. co, Dept. 6460EM, Wal- 
1054 


Ivanhoe Kd., Cleveland 10, Ohio. ‘‘VS’’ 
0. Bua 








ORIVES, V-BELT 


Allis-Chaimers Mfg Co., 987A 68. 18, 
ae 1, Wis. 


Gertin . Corp. "650-3 West Washing- 
Bisa. Chicago 6, Ill. 


ton 
Maurey ateietins Corp., 2912 8 


Wabash Ave., Chicago 16, Ill. 
ELECTRICAL SHEETS. See Steel, Ele 
trical. 


ELECTRONIC COMPONENTS. See Spe 
cific headings. 


ENAMELING SHEETS. See Steel, 
mercial Forms & Grades. 


ENAMELS. See Lacquer, 
Varnishes, Finishing. 


ENGRAVING MACHINE 
382 Putnam Ave 





















Com. 






Enamels @& 







Cambridge, Mass. 


EXPRESS SERVICES 

Air Express Div., Railway 
Agency, Dept. 26, 230 Park Ave., New 
York 17, N. Y¥. 


EYELETS & GROMMETS 


American Brass Co., Waterbury Bras 
Goods Branch, Waterbury 20, Conn, 
Stimpson Co., Inc., Edwin B., 423 Past 

Ave., Brooklyn 5, N. Y. 


FABRICS, ELECTRICALLY CONDUO. 
TIVE 




















Minnesota Mining & Mfg. Co., St. Pew 
6, Minn. 


FABRICS, 
Tapes) 
Glass- Fiber, 
Linen, Silk, etc. 
Sleeving, Braided Fabrics; 
Sheeting, Synthetic Resin) 
Bentley-Harris Mfg. Co., 

Conshohocken, Pa. 
Celanese Corp. of America, 

ree rms 180 Madison Ave., 

sm, 3. 


INSULATING (Sheets ane 


Varnished Cambric, Cotten, 
(See also Tubing and 
Tape ané 












Dept. M-4 


Plastics Diy 
New York 


General Electric Co., Chemical Dept 
8-11, 1 Plastics Ave., Pittsficld, Mass 
Glass Fibers Inc., Waterville, Ohio (Yarm 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insulator Co., Irving 
J. 


ton 11, N. 
sae: Manville, Box 290, New York 16 
¥e 














Mica Insulator Co., Schenectady 1, N. ¥ 

Minnesota Mining & Mfg. Co., St. Paul 6 
Minn. 

Mitchell-Rand Insulation Co., Ine., 5) 
Murray, New York 7, N. Y¥ 

National Electric Coil Co., 
Ohio. 

National Varnished Products 
Randolph Ave. W,oodbridge, N. J. 
New Jersey Wood Finishing (Co., Eler 
trical Insulation Dept., Woodbridge. 


Corp., Textile 

Products Div., Dept. 866, 16 E, S6t? 
St., New York 22, N. Y 

Van Cleef Bros., Inc., 7800 Woodlawr 
Ave., Chicago 19, Ill. 

Varfiex Corp., 309 N. Jay, Rome, N. a! 

Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 80. Pa. 


FANS & BLOWERS 

an Electric & Mfg. Co., St. Leu 
21, Mo. 

Fasco Industries, Inec., 100 Augusta. 
Rochester 2, 


Heinze Electric Co., 685 Lawrence, Lew: 
ell, Mass. 

Robbins & Myers, Ine., Motor Div., Dept. 
C-100, Springfield 99, Ohio. 


FASTENERS. (Bolts & Nuts; Pins; Biv 
ets; Screws; Washers.) 


Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nut 
(D) 

Serew Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, ete. (Cold Upset) (F) 

Spade Bolts (8S) 


Allen Manufacturing Co., Hartford 3% 
Conn. (ACE) 
Allmetal Serew Products Co., 
Greene, New York 13. N. Y. (A) 
Aluminum Co. of America, 
Bidg., Pittsburgh 19, Pa. 
American Screw Co., Willimantic, Cons 
(BF), (Cold Headed Screws) 
Anti-Corrosive Metal Products o-. Ine.. 
Castleton-on-Hudsor, N. Y. (A) 
Blake & John:on Co., Waterville 14, Conn. 
Burndy Engineering Co., Inc., New York 
54, N. Y. 
Chase Brass & Copper Co., Dept. EM 
Comp 









Columbus 16 


Corp., 20% 







Owens-Corning Fiberglas 

















































250, Waterbury 20, Conn. (AC) 
Clark Bros. Bolt Co., Milldale, 
(ABF) 
Elastic Stop Nut Corp. of America, 239? 












Vauxhall Rd., Union, N. J. (ACDE) 

Eleo Tool & Screw Corp., 1916 Broadway. 
Rockford, lll. (ABF) \ 

Marner Co.. H. M., 8204 Lehigh Ave. f 
Morton Grove, Ill. (ABC) 

Huck Mfg. Co., 2480 Bellevue Ave., De : 






troit 7. Mich. (@) 
Keystone Bolt & Nut Corp. 127 Chureb. 
Sessions Co 


New York 7, N. ‘ 

Lamson & 1971 WW. 85th. 
Cleveland 2, Ohio (ARCDF) 

Palnut Co., 66 Cordier, Irvington 11, N. 2. 


(Cc) 
Parker-Kalon Corp., 200 Varick, New 


York 14, N. Y. (AB) 















ELECTRICAL MANUFACTURING 





1/50 to 1/10 HP, 
12 Volts 10 220 Volts 
Universal — AC-0C. 


RUETZ OUALITY 
FRACTIONAL H.P. 
MOTORS are used in 

various applications — 

Drink Mixers. Food Mix- 

ers, Powered Hand Tools, 
Automatic Vendors, Dis- 

play units and other spe- 

cial applications. Also 
available are double reduc- 
tion Gear-Head Motors and 
Flexible Shaft Adapter Con- 
nections. Base, Cord, Rheo- 
stat Control are optional. Mo- 
tors can he furnished totally en- 
closed when application requires. 


R U ETZ MANUFACTURING CO 


1600 JUNCTION AVE. RACINE, WISCONSIN 


Motors available in ball-bearing or sleeve-type self aligning bearing. Motor 
housings are of zinc die cast which makes it possible to chrome or nickel 
finish as well as paint in a choice of colors. 

Our Engineers have been in the Fractional H.P. Motor field since its 
infancy, and will recommend and build the right motor for you at a 
competitive price. 

38 years Experience in Fractional H.P. Motor Design and Engineering are 
built into the RUETZ MOTORS. 

Armature and Field Assemblies available where required. 


Lr FTerminaks Can Be 
ATTACHED & SOLDERED 
oie ONE Automatic Coeration! 


New Terminal Attaching Machine — attaches and solders various 
sizes and types of pre-soldered tandem terminals (supplied on 
reels) at rates up to 1200 per hour. Machine cuts off, clinches 
and solders terminals in one instantaneous operation. Elimi- 
nates handling of loose terminals, solder and flux to increase 
production and lower costs on long runs. Standard types avail- 
able. Strong. perfectly soldered joints are assured, as absolute 
control of heat is maintained. Send for detailed information, 
enclose sample of wire and terminal now used. Address Dept. A. 


For ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to Customer’s 
Prints. Modern Plant and Equipment. Moderate Die Charges. Pre- 
cision Work. Prompt Service. 


PATTON-MacGUYER COMPANY 


17 Virginia Avenue, Providence,R.I. 
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URRY I 
PROMPT 
DELIVERIES... 


“STANDARD” 


RECOMMENDS 


STANDARDS 


You can depend on prompt deliveries of UNBRAKO 
Products when you use standard sizes. 

For, despite shortages, stepped--up demand and 
other problems of the emergency, we’ve been able 
to keep full stocks of UNBRAKO “‘standards”’ on 
our dealers’ shelves—ready for immediate delivery. 
And that’s not all . . . Every time you use a 
standard size UNBRAKO it represents a substan- 
tial saving over the cost of a “special.” 

Be sure you have our latest catalog of UNBRAKO 
standard products. Send for your copy of Bulletin 


ID ~~ 


Knurled Head 
Stripper Bolts 


Knurled Head 
Socket Cap Screws 


Precision-Ground 
Dowel Pins 


Flat Head Socket 
Cap Screws 


Self-Locking 
Socket Set Screws 


Fully-Formed 
Pressure Plugs 


SPS STANDARD PRESSED STEEL CO. 
JENKINTOWN 9, PENNSYLVANIA 


251 





wp) cutting 
aud TAIT LEAS) 
YOU Vader 7 


FULLY AUTOMATIC ARTOS WIRE 
STRIPPER MACHINES DO THE JOB, 
CUT COSTS, SPEED PRODUCTION 


TYPE CS-6 


For fully automatic measuring, cutting, and strip- 
ping of insulated wires, cords, and cables check this 
ARTOS AUTOMATIC. Already proven invaluable in 
the automotive, radio, telephone, and electric appli- 
ance fields, this new machine combines Four Opera- 
tions in One! 


The various machines in the complete ARTOS line 
cut wires up to 30’ in length, and strip one or both 
ends up to 2”. They are quickly adjustable for any 
cutting length within their respective ranges. 


Write on your letterhead for Bulletin No. 35-G. 


BN aE h) 
ENGINEERING CO. 


DEPT. EM, 2739 S. TWENTY-EIGHTH STREET 
MILWAUKEE 7, WISCONSIN 


| Chase Brass & 


} Camear Screw & Mfg 


| Chase Brass 


| 
| 


Pheoll Mfg., Co., 
Chicago 50, Il. 

Progressive Mfg. 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. (AB) 

— Mfg. Co., Waterville 14, Conn. 


ore , Roosevelt Rd., 


) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill, (D) 

Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. (A) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 

Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, Ohio. (D) 

Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22, Ill. (C) 

Wenco Mfg. Co., 1136 West Hubbard, 

Chicago 22, Ill. (8) 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 
Anti-Corrosive Metal Products Co., 
Castieton-on-Hudson, N. Y. (F) 

Copper Co., Waterbury 
20, Conn. (F) 


Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. (F) 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 


Inc., 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn. 
Eleo Tool oor Corp., 1916 Broad- 


1971 W. 85th, 
Cleveland 2, Qhio. 
Russell, Burdsall & werd Bolt & Nut Co., 


Port Chester, N. 
Scovill Mfg. Co., Waterville 14, Conn. 
501 N. Keeler Ave., 


Shakeproof, Inc., 

Chicago 39, ITIL 

Stimpson Co., Inc., Edwin B., 423 Park 
Ave., Brooklyn 5, N. Y. 


Recessed Head Serews 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Allmetal Screw Products &. Inc., 33 
Greene, New York 18, N. 

American Screw Co., ‘illimantic, Conn. 

Blake & Johnson Co., Waterville, Conn. 

Corp., Rockfold, Tl 

Central Serew Co., Chicago, Ill 

Chase Brass & Copper Co., EM 
250, Waterbury 20, nn. 

Continental Screw Co., New Bedford, Mass. 

Elco Tool & Screw Corp., 1916 Broauway, 
Rockford, Ill. 

Great Lakes Screw Corp., 

Harper Co., H. M., 
Morton Grove, IIl. 

Keystone Bolt $ Corp., 127 Church, 


New York 7, 
1971 W. 85th, 


Dept. 


Chicago, Ill. 
3204 Lehigh Ave., 


Lamson & Sessions Co., 
Cleveland 2, Ohio. 
Rockford, Ill. 


National Lock Co. 

Parker-Kalon Corp., 200 Varick, New 
York 14. N. Y 

Pheoll Mfg., Co., 5700 Roosevelt Rd., 
Chicago 50, Ill. 

Rockford Screw Products Co., Rockford, 
Il 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Screw Research Association, The, 706 
Union Trust Bldg., Providence 3, Ohio. 
Scovill Mfg. Co., Waterville 14, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39. Ill. 

Southington Hardware Mfg. Co., South 


ington, Conn. 
4638 W. Lake, Chi- 


Sterling Bolt Co., 
cago 44, Ill. 
Edwin B., 428 Park 
oe 
Rockford, Tl, 


Ave.. Brooklyn 5 
Wales-Beech Corp., 


Stimpson Co., Inc., 


Rivets 


Allmetal Screw Products Co., 
Greene, New York 13 N. Y. 

Aluminum Co. of America, 
Bldg., Pittsburgh 19. Pa. 
Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. 

Blake & Johnson Co., Waterville 14, Conn. 


& Copper Co., Waterbury 
Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, IIl. 
Clark Bros. Bolt Co., Milldale, Conn. 
du Pont de Nemours & Co., Inc., E. 1., 
Explosives Dept., Wilmington 98, Dei. 
Gries Reproducer ~~ 108 Willow Ave. 


New York 54, N. Y. 
Harper Co., H. M., 8204 Lehigh Ave., 
402 Oakland, Brook- 


Inc. 38 


2142L Gulf 


20, Conn. 


Morton Grove, Ill. 
Hassall Inc., John, 
lyn 22, N. Y. 
Huck Mfg. Co., 2480 Bellevue Ave., De- 

troit 7, Mich. (Blind) 
Keystone Bolt & Nut o- » 127 Church, 
N. 


New York 7, 
44 Norwood, Tor- 


Progressive Mfg. Co., 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt Co., 4638 W. Lake, Chi- 
cago 44, Ill. 

Stimpson Co., Inc., Edwin B., 423 Park 

Brooklyn 5, N. Y. 


Serews—Cap and Set, 
Self-Tapping (J) 
Allen Mfg. Co., Hartford 2, Conn. 
Allied Products Corp., Dept. B-3, 
Burt Rd., Detroit 23, Mich. 
Allmetal Screw Products Co., 
Greene, New York 18, N. Y. 


Ave., 


Machine (H): 


(H) 
12643 


Inc., 88 
(H) 


Aluminum Co. of America, 2142L Gulf 
Bldg., Pittsburgh 19, Pa. 
Aneen Screw Co., Willimantic, Conn. 


( 

Anti-Corrosive Metal Proto Co., Ine, 
Castleton-on-Hudson, N, (H) 

_ > Johnson Co., Waterville 14, Conn. 
( 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (H) 

Clark Bros. Buit Co., Milldale, Conn. (H) 

Eleo Tool & Screw Corp., 1916 Broadway. 
Rockford, Ill. (HJ) 

Harper Co., H. M., 8204 Lehigh Ave, 
Morton Grove, Ill. (J) 

Hassall Inc., John, 402 Oakland, Brook- 
lyn 22, N. Y. (H) 

Keystone Bolt & Nut Corp., 127 Church, 
Rew Yok 7 HX. _Y. 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, Obio. (HJ) 

Parker-Kalon Corp., 200 Varick, New 


York 14. N. Y. (HJ) 
Pheoll Mfg., Co., ok Roosevelt Rd., 


Chicago 50, Ill. 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 
Burdsall & Ward Bolt & New 
Port Chester, N. Y. 
Waterville 14, Cona 


Russell, 
Co., 

Scovill Mfg. Co., 
(HJ) 

Set Screw & Mfg. Co., Bartlett, Ill. = 

Shakeproof Inc, a N. Keeler 
Chicago 39, Ill. (H) 

ad Pressed steel Co., Box 594, Jea- 

intown, Pa. (H 

sterling Bolt Co., sess W. Lake, Ohi 
cago 44, ILL (HJ) 

Stimpson Ce., Inc., Edwin B., 428 Part 
Ave., Brooklyn 5 pe Be 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., 
Greene, New York 13, N. Y. 

Anti-Corrosive Metal Products 
Castleton-on-Hudson, N. Y. (K) 

see Spring Corp., Bristol, Cons 
( 

Barnes Co., Wallace, Bristol, Conn. (KL, 

Barnes-Gibson- Raymond Div., Assoc 
Spring © Corp., 6400 Miller Ave., Detroit 

Blake & oom Co., Waterville 14, Cona. 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn. (H) 

Dunbar Bros. Co. Div. , Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Tioga & D. 
Philadelphia 34, Pa. (KL) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 


cago 14, Ill. (KL) 
Harper Co., H. M., 8204 Lehigh Ave.. 
127 Chureh, 


Morton Grove, Ill. (L) 
Keystone Bolt & Nut Corp., 
New York 7, N. 
Lamson & Session Co., 1971 W. 85tb. 
Cleveland 2, Ohio. (KL) 
, Associated Spring Ga-. 
East First S8t., Daytes, Ohio ip 
Palnut Co., 66 Cordier, ington 11, b 
(L) 
Repeeens ote on: Pir. Associated 
ring Corp. orry, Pa. 
Shakeproof, Inc., —_ Keeler Ave., Chi- 


ago 39, Ill. (L 
Sterling Bolt _ 4688 W. Lake, Chi- 
428 Part 


cago 44, Ill. 
Stimpson Co., Inc., Rove &.. 
Co., 1640 W. 


Ave., Brooklyn 5, N 
Thompson- Dremer Mfg. 

Hubbard, Chicago 22 Til. (KL) 
Wrought Washer Mfg. ak} 2200 5S. Bag. 


Milwaukee 7, Wis. 


FELT 


Aneto Pee Co., 16 Glenville Bd 
enville, n. 

Felt Products Mfg. Co., 1536 Carr’ 
Ave., Chicago 7, Ill. 

Western Felt Works, 4@85-4117 Odges 
Ave., Chicago 23, Il. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. 
Rod, Tubing) 


Cee Saame Fibre Co., Newart 
13, Del. 
Insulation-Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand yoneaee Co. Ine., 
Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming- 
ton 99. Del. 
Virginia Pulp & Paper Co., 280 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


(Board, Sheet. 


Amplex Mfg. Co., Div. of Chrysler Corp. 
6501 Harper, Detroit $1, Mich. 


— Boost + -Less Bearing Co., 
Mor iine’ Products Div. of General Moters. 
Dayton, Ohio. 


FILTERS, RADIO INTERFERENCE 

Aerovox Corp., New Bedford, Mass. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric’ Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Sprague Electric Co., North Adams, Mass. 

FINISHES, PRODUCT. See Lacquet. 
Enamels & Varnishes. 

FLUORESCENT LAMP AUXILIARIES. 
For Resistors, see Resistors, Instrument 
& Radio; also Capacitors. 

Acme y een Corp., 3511 Water, Cuba, 
N 
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Close Inspection Is Your Protection at 

















Careful individual in- 
spection of every piece 
before shipment is an- 
other reason why STAR 
PORCELAIN can be de- 
pended on to meet the 
most rigid specifications. 





Send Blue Prints or Specifications. We will be glad to help you with your ceramic problems. 


Above photo taken in 


we teen tows =~ —- s STAR: « PORCELAIN COMPANY 


s as ; 
a enn eae 41 Muirhead Avenue Trenton, New Jersey 
MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 


Se 
DIE CASTINGS ? 


ANNA wy °F, 0p si sp 9p i pq pq. pH HIG 
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g 


VC AC Cm CULE 


(GARWOOD, N.J. * CHICAGO, ILL. ) 


make the best 
eee), 


Materials for potting, dipping or impreg- 
nating all types of radio components or all 


kinds of electrical units. @ Tropicalized 


SSSR OOD 


fungus proofing waxes. @ Waterproofing 





finishes for wire jackets. @ Rubber finishes. 


| 
\ 


@ Inquiries and problems invited by our 


engineering and development laboratories. 
Your phone book lists the nearest 
Alcoa sales office under “aluminum.” 


AQUI. .".F.r DH}. 


For prompt quotation, technical books 


Zophar Mills, Inc., has been known for its dependable and help based on 62 years of alumi- 
‘ ‘ - . num knowledge... call there, or write 
service and uniformity of product since 1846. ALUMINUM COMPANY OF AMERICA, 


1896L Gulf Bidg., Pittsburgh 19, Po. 


ZOPHAR MILLS, Inc. ALCOA WT ms 


Taney, 
117 26th STREET, BROOKLYN, 32 N. Y. Ne KT ce age 


SS 


» 
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Rogan Offers a Wide Variety of Stock Molded 
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SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


° PK. BLVD. 
ROGAN BROTHERS *thicaco 18, 1Ltinors 


Compression Molders and Branders of Plastics 


































































































































YOUR GUARANTEE 
OF EXTRA VALUE 
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SPECIFICATION 
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“The tape with the 
yellow core” 
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Sold only through 
Recognized 
Wholesalers 
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Acrovex Corp., New Bedford, Mass. 

Arrow Hart & Hegemau bintin Co., 
Hawthorn, Hartford 6. Cena. 

Chicago Transformer Corp., 3501" W. Addi- 
son, Chicago 18, UL 

Davis & Co. Dean W., 1006 First, Kent 
land, Ind. 

Genera! Kiectric Co.. Construction Mate 
rials Dept., Bridgepert 3, Conn. 

Kulka Electric Mig. wo, Dey. T, 30 
South. Mt. Vernon, N. Y. 

Miller Smith Corp. Trenton, N. J. 

Sprague Electric Co., North Adams, Mass. 

Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 





FORGINGS 

Aluminum Co. of America, 2142L Gulf 
idg.. Pitiusburgh iv, Pa. (Aiuminum) 

American Brass Co., Waterbury 3%, Coun. 

Revere per & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non- 


ferrous) 


rere HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Burndy ans Co., Inc., New York 
54, 

Ideal Dalai, Inc., 1008 Park Ave., 


Sycamore, Ill. 

Ilsco Copper Tube & Products, Inc., 
cipnati 27, Ohio. 

Jones Div.. Howard B., Cinch Mfg. Corp., 
Chicago 24, Tl. 

Raytheon Mfg. 
tham 54 Mass. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


Ci. 


FUSES 
a Engineering Co., Inc. New York 
General Bleetric Co., Apparatus Dept., 


Schenectady 5. N. 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 380, Pa. 


GAGES, TEMPERATURE and VACUUM 


Bristol Co., 153 Bristol Rd., Waterbury 
20. Conn. 

Electrie Auto-Lite Co., Tele 1, Ohio 

Stokes Machine (o.. . 5996 Tabor 
Rd., Philadelphia 20, hae 

TAGliabue Instrument Div., Weston Flec- 
trical Instrument Corp., 582 Freling- 


huysen Ave., Newark 5, N. J. 


GALVANOMETERS. See Instruments. 


GASKETS 

Armstrong Cork Co., 9511 Arch, Lancas- 
ter. Pa. (Cork and Rubber Composi- 
tions.) 

Electrical Industries, Inc., 44 Summer 
Ave.. Newark 4, N. J. (Bushings) 


Felt Products Mfg 
Ave.. Chicago 7. Til 

Garlock Packing Co., 

denne Manville, Box 290, New York 16, 


U. 8. Rubber Co., 
New York 20, N. 


GEARMOTORS. See Motors. 


Co., 
Palmyra. N. ¥ 


1536 Carroll 









ne Center, 


GEARS and PINIONS. METAL 


Amplex Mfg. Co. Div. of Chrvsler Corp.. 
6501 Harper. Detroit 31, Mich 
Beaver Gear Works, Inc., 1035 Parmele, 


Rockford, Tl. 

Gear Specialties. 2635 W. Medill Ave., 
Chicago 47, Til. 

Gries Reproducer Corn., 108 
New York 54. NY. 

Moraine Products Div. of General Motors, 
Dayton. Ohio. 


Willow Ave., 


Ohio Gear Co., 1358 E. 179, Cleveland 
10. Ohio 

Shakeproof. Inc.. 2501 N. Keeler Ave., 
Chicago 39. Tl. 

Sier-Bath Gear & Pump Co.. 9244 Hud- 
son BRivd., North Rergen, N. J. 

Weetinghanes Flortete Corp., P. O. Box 
RAR. Pittehurgh 8A Pa. 

Winzeler Mfg. & Tool Co.. 1716 West 


Arcade Pl., Chicago 12, IM. 
GEARS and PINIONS. 
LIC. See Fibre. 


NON-METAL- 
Vuleanized; Plastics. 


GENERATORS. See Motors. 
GLASS-BONDED MICA 


General Slectric (Co., Chemical Dept., 

R-11. 1 Plastics Ave., Pittsfield. Mass. 

~~ Electric Coil Co., Columbus 16, 
0. 


GLASS-FIBER. YARNS, CLOTH 
TAPE See Fabrics. Insulating. 

GLASS-SEALING ALLOYS 

ae Ceramic & Mfg. Co., Latrobe. 
‘a. 

GLASS, TECHNICAL 


Corning Glass Works, Dept. EM-10, Corn- 
ing. N 
Kopp Glass. 


“Ine., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire). 
ee & Co., Inc., 113 Astor, Newark 5, 


General Plate Piv.. Metale & Controle 
Corp., 411 Forest, Attleboro, Mass. 
ore. & Harman, 82 Fulton. New York 


Makepeace Co., D. E. Attleboro. Mass. 
Ney » J. M., 871 Elm, Hartford 1 


Co., Dept. 6460EM, Wal- 


GRAPHITE. See Carbon and Graphite 


GREASE, BEARING 
Norma-Hoffmann Bearing Corp., Stamfora 
Conn. 








GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N. J. 
Walker Co., George, 118 Amsterdas 
Ave., Passaic, N. J. 


HARNESS and ASSEMBLIES, Wins 


Alden Products Co., 117 North Main 
ten 64EM, e 

Beiuen Aitg. Co., 4633 W. Van Buren. 

Chicago 44, Ill. 


Drake Mfg. Co., 1718 W. Hubbard & 
Chicago 22, LiL 


Electric Auto-Lite Co., Port Huren 


Mich. 

Essex Wire Corp., Monticello, Ind. 
General Electric Co., Construction Ms 
terials Dept., Bridgeport 2, Conn. 
Joy Mfg. Co., Mines Lquipment Diy 


Henry W. Oliver Bidg., Pittsburgh 22 


Pa. 

Kulka Electric Co., T, 30 South 
Mt. Vernon, ° 

Phalo Plastics Corp., Commercial & Fee 


ter. Worcester, Mass. 
Surprenant Mfg. Co., 109 Washington 
Boston Mass. 


Dept. 


HEATING ELEMENTS and UNITS 
Acra Industrial Electric Co., 3007 N 
Ravenswood Ave., Chicago 13, Ill. 
Driver Co.. Wilbur &., 150 Riversia 
Ave., Newark 4, N. J 


Electro-Therm, Inc., 931 Selim Bad 
Silver Spring, Md. 

General Electric Co., Apparatus Dept. 
Schenectady 5. 

Safeway Heat Elements, Inc., Middletown 


Conn. 
Still-Man Co., The, 429-33 E. 
York 56, N. Y. 
Tu‘tle & Kift Inc.. 
Chicago 39, Ill 
Vulean Electric Co., Denver 2, 
Westinghouse Electric Corp., 
St., Meadville, Pa. 


164, New 
1823 N. Monitor Ave. 
Mass. 

160 Merrer 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 987A 8. 7 
Milwaukee 1, Wis. 
General Electric Co.. Apparatus Dept. 


Schenectady 5, N. Y¥. 
Marion Electrical Instrument Co., Map 


chester, N 
Raytheon Mfg. Co., Dept. 6460EM, Wa)- 
tham 54, Mass. 

Seletron Div., Radio Receptor Co., Ine.. 
251 W. 19 St., New York 14, N. Y, 
Westinghouse Electric Corp., P. O. Bo 

868, Pittsburgh 30, Pa. 
HIGH-NICKEL ALLOYS. See Nickei 
and Nickel Alloys. 
HOISTS, PNEUMATIC. See Pneumat> 


Tools and Equipment. 


HOLDERS, COMMUTATOR BRUSH 








Triple “‘M’’ Electronents Div., Midwess 
Mo'ding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, Ill. 

Phoenix Electric Mfg. Co., 711 W. Lake 
Chicago 6, TI). 

HOSE, FLEXIBLE METAL 

Johnson Metal Hose, Inc., 224 Mill 
Waterbury 88, Conn. 

IMMERSION HEATER’ UNITS. See 
Heating Elements & Units. 

IMPREGNATING COMPOUNDS. _ See 
Cement, Insulating and Sealing; Waxes 
and Compounds. 

INDICATORS, HEAT. See Thermos 
eters. 

INDICATORS, SPEED. See Tachom 
eters. 


INDUCTION HEATING. 
Frequency Heating Units. 


See High 


INFRA-RED LAMPS. See Lamps, Io 
eandescent and Infra-red. 

INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Acme Electric Corp., 3511 Water, Cuba. 

Aerovox Corp.. New Bedford Mass. 

Associated Research, Inc., 3794 W. Bel 
mont, Chicago 18, Tl. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Burlington Instrument Co., Dept. D116 
Burlington, Iowa 

Electric Auto-Lite Co., Toledo 1. Ohio. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J 

Ferranti FElectrie Inc... 30 Rockefeller 
Plaza. New York 20. V. ¥ 

Freed Transformer Co., Inc., 1718 Weit- 
field. Ridgewood. Brooklyn 27, N. ¥ 

General Electric Co.. Apparatus Dept.. 
Schenectady 5, . 

Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, Il. 

Marion Electrical Instrument (Co., Man 
chester, N. 


Radio Corp. of America. Commercial En- 


verg., Sec. K41R, Harrison, N. 
Triplett Electrical Instrument Co., ‘Bluft- 
ton Ohio 





ELECTRICAL MANUFACTURING 



























SIMPLEX MODEL C-20A CUTTER 


For cutting insulated wires, cables and 

insulation materials. 

Will cut many wires at one time. 

Capacity up to 1” round, or 3” flat insu- 

lation or ribbon stock. 

Equipped with combination wire guide 

and safeguard. 

High grade tool-steel shear blades al- 

ways engaged. 

Replaceable 4.” shear blades can be re- 

ground to insure long life. 

Sturdy construction for heavy duty. 

Foot-pedal operated. 

Overall size 334” x 10” x 6”. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS. AND CUTTERS 
oN 5 es Ee I ee Oe SR: ea 


13136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 


NOW 


FOR BUYERS 
AND USERS OF 









FASTER SERVICE 
LOWER COST 





CUSTOM-BUILT 
TRANSFORMERS 


A new, streamlined service enables Raytheon to deliver custom- 
built transformers made to suit your exact needs on short notice 
and at the lowest possible cost. Based on a careful study of the 
more than 30,000 special designs built by Raytheon to date, we 
are able to carry in stock a substantial inventory of widely used, 
interchangeable parts. Orders can now be filled promptly and, 
in many cases, without extra cost for specially fabricated com- 
ponents. Available designs include cased and open types to 
meet MIL-T-27 specifications. 





Write for Complete Information 
Address: Magnetic Components Division, Dept. 6460.EM 


RAYTHEON MANUFACTURING COMPANY 


WALTHAM 54, MASSACHUSETTS 





NOVEMBER 1950 











for DEMONSTRATING AND 
TESTING AUTO RADIOS 


New Models .. . Designed for testing D. C. 
Electrical Apparatus on Regular A. C. Lines. 
Equipped with Full-Wave Dry Disc Type 
Rectifier, Assuring Noise-less, Interfer- 
ence-Free Operation and Extreme 
Long Life and Reliability. 








American Tetevision & Ravio Co 
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precision 
in every thread 









































































































































































































































































































































































































Slotted or Phillips head ma- 
chine screws, wood screws, 
stove bolts, tapping screws, 
special headed products; nuts, 
rivets, chaplets, wire forms, 
screw machine products . 

in steel, stainless steel, cop- 
per, brass, bronze, everdur, 
nickel, nickel silver, monel, 
aluminum 
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WRITE FOR catalog of com- 
plete line of Blake & Johnson 
fastenings. Address Dept. 
EM-11. 
























THE BLAKE & JOHNSON COMPANY 
WATERVILLE 48, CONN. 





























Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. d 


INSTRUMENTS, LABORATORY 
STANDARD 


Electric Corp., 3511 
= 


Acme Water, Cuba, 


1718 Weir 
Brooklyn 27, N. ¥ 


Apparatus Dey 


Freed Transformer Co., Inc., 
field, Ridgewood, 
General Electric Co 

Schenectady 5. N V 
TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 582 Fre- 
linghuysen Ave., Newark 5, N. J. 


Westinghouse Electric Curp., FP. Vu. Bor 
868, Pittsburgh 30, Pa. 
Weston Electrical 


Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 


INSULATING MATERIALS. See follow- 
ing specific headings: 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Compositions 
panetes, Insulating 


Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics Molding and Extrusion 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabri: 

Tubing and Sleeving. Extruded Plastic 

Varnishes, Compounds and Resins. 
Insulating 

Wares and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramie and Synthetic) 


. Comming Corp., Dept. EM, Midland, 

ich 

du Pont de Nemours & Co., E. L., 
Rubber Chemicals Div. F- c mWilming: 
ton 98, Del. 

Eastman Kodak Co., Rochester 4, N. Y. 

Goodrich Chemical Co. B. F., Dept. 
GG-11 Rose Bldg., Cleveland 15, Ohio. 

Sprague Electric Co., North Adams, Mass. 

Surprenant Mfg. Co., 109 Washington, 
Boston 7, Mass. 

U.S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 


IRONS, SOLDERING. See Soldering 
Irons. 
JEWEL LIGHT ASSEMBLIES. See 


Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LABELING AND GLUEING MACHINES 

Potdevin Machine Co., 1278—38th, Brook- 
lyn 18, N. Y. 

LABELS, IDENTIFICATION 


Chicago Show Printing Co., 2629 N. Kil- 
dare, Chicago 39, Ill. 


Reynolds Metals Co., Foil Div., Third & 
Grace, Richmond 19. Va. 
LACQUER, ENAMELS and VAR- 


NISHES, FINISHING 

Dow Corning Corp., Dept. EM, Midland, 
Mich. (Silicone Resins & Varnishes) 

du Pont de Nemours & Co., E. 1., Fin- 
ishes Dest Wilmington 98. Del. 

— Electric Coil Co., Columbus 16, 
Ohio. 

National Paint, Varnish & Lacquer Asso- 
ciation, Inc., Washington 5. D. C. 

Randolph Products Co., Carlstadt, N. J. 

Sherwin-Williams Co., Industrial Div., 
Cleveland 1, Ohio. 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


Baer & Co. Inc., 113 Astor, 
General Piate Div., Metals and Controls 


Corp., 411 Forest Attleboro, Mass. 
Makepeace Co., D. E., Attleboro, Mass. 


LAMINATED PLASTICS. See Plastics 


LAMPS, FLUORESCENT 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 


Newark 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

LAMPS, MERCURY VAPOR 

General Electric Co., Div. 166-EM-12, 


Nela Park. Cleveland 12, Ohio. 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and Indi- 
eator) 


General Electric Co., Div. 166-EM-12, 
Nela Park, Cleveland 12, Ohio. 
Herzog Miniature Lamp Works, Inc., 


12-23 Jackson Ave., Long Island City 


a me A 
Westinghouse Electric Corp., P. 0. Bor 
968, Pittsburgh 30, Pa. 












LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
Dykem Co., 2303-F N. llth, st 
6. Mo. 


Louls 


LENSES, PRESSED GLASS 

Corning Glass Works, Dept. EM-10, Corn- 
ing, N. Y. 

Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Tools, 183 Elm, New Britain, 
Cona. 


LIGHTS, PILOT and INDICATOR 


Alden Products Co.. 117 North Main, 
Brockton 64EM, Mass. 

Arrow-Hart and Hegeman Electric Co, 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co., De 
ee 3209 Humboldt, Los Angees 31, 


Dial Light Co. of America, 900 Broadway, 
New York 3, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard 8&t., 
Chicago 22, Ill, 

General Electric Co., Div. ‘66-KM-12, 
Nela Park. Cleveland 12, Ohio 

Hart Mfg. Co., 211 Bartholomew Ave, 
Hartford 1, Conn. 

Square D Co. 4041 N. Richards. Mi) 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners 


LOUD SPEAKERS 


Radio Corp. of America, 
grg., Sec. K41R, 


Commercial Ene 
Harrison, N. J. 


LUBRICATORS, OIL and GREASE 
Eynon-Dakin Co., 1847 W. Bethune, 
Detroit, Mich. 


Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, is. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. 

— Brass Co., Waterbury 88, Conn 

n. 

a gg’ Engineering Co., Inc. New York 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, 

Jones Div., Howard B., Cinch Mfg. Corp.. 
Chicago 24, Ill. 

Krueger & Hudepohl, 5 E. Third, Cin- 

cinnati 2, Ohio. 

Patton-MacGuyer Co., Edgewood Sta.. 


Providence 5, 
Rajah Co., Bloomfield, N. J. 
Shakeproof, Inc., 2501 N. Keeler Ave. 


Chicago 39, Ill. 


Sherman Mfg. Co., H. B., Battle Creek. 


Mich. 
Soreng Mfg. Corp., Dept. M110, 9555 
Eden Ave., Schiller Park, Ill. 
Stimpson Co., Inc., Edwin B., 423 Park 


Ave., Brooklyn 5, N. Y¥ 


Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard Chicago 22, Ill. 
MACHINES. See specific headings: 


Balancing; Coil Winding; Die Casting; 
Drafting; Engraving; Labeling & Glué- 
ing; Marking; Molding; Print; Rivet 
Setting; Serew Driving; Strippers, Wire; 
Wire and Metal Forming. 


MAGNETIC MATERIALS. See Steel. 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape; Magnetic Re- 


cording Wire. 


MAGNETIC RECORDING TAPE 


Minnesota Mining & Mfg. Co., St. Peal 
6, Minn. 


MAGNETIC RECORDING WIRE 


Driver Co., Wilbur B., 150 Bivaretde 
Ave., Newark 4, N. J. 

MAGNETS, PERMANENT 

Carboloy Co., Inc., Detroit, Mich. 


MARKING MACHINES 


Markem Machine Co., Keene 7, New 
Hampshire. 

MATERIALS HANDLING EQUIPMENT 
Robbins & Myers, Inc., Crane & Hoist 


Div., Springfield 99, Ohio. 
MERCURY SWITCHES. See 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


Switches. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 
METALS, RARE 

Fansteel Metallurgical Corp., 
cago, 
Mallory 
6, Ind. 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA, MOLDED and LAMINATED 


North Chi- 


& Co., Inc., P. R. Indianapolis 


Bee Glass 


(Sheets, Plate, Tape, Tubes, Bings. 
Segments, Washers, etc.) 
General Electric Co., Chemical Dept. 


8-11, 1 Plastics Ave., Pittsfield, Mass. 


ELECTRICAL MANUFACTURING 
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Clon fot [enishmeiar 


Le take punishment and like it—these one-piece, pure copper 
lugs which afford brute strength without excessive weight, 
silver-plated for top performance. 


LO 
 SOLDERLESS 
LUGS 


Average 50% COOLER than “Ordinary” lugs. 


(Underwriters’ approved) 


LO SOLDERLESS LUGS are engineered to permit maximum wiring space where 
space-saving is paramount. 100% re-usable . . . no loss. 


Each LO lug comes in a wide range of wires from 14% to 600,000 cm.; easy to 
install with ordinary tools. Cost is much lower than coarse, bulkier cast lugs, 
although superior in performance. 


Please address: 5745 Mariemont Ave. 
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Performance... 


Zenith means “highest point”. 

This literally describes Zenith dependa- 

bility, ‘‘on the dot’, as shown by records of 

long trouble-free, maintenance-free service in widest 
range of control uses. 


Zenith 
automatic 
controls 


Cover the field: Magnet- 


YOUR ic Contactors, Remote 


Control, Reset, Interval 


w E t cb S : and Process Timers, 


gearless, clutchless Im- 
This insulator half ring is an excellent example of Universal's 
ability to design and manufacture ceramic insulators to fit specific 
needs. In addition, it provides every quality of fine porcelain — Clocks — also special 
uniform density of body, high dielectric factor, resistance to 
temperature extremes, physical shock, fumes, moisture, corrosion, : 
smoke and acids. For insulators to fit your requirements, consult —- cial needs§. WRITE 
with Universal. An experienced engineer will be glad to assist you. , ® NOW FOR COMPLETE 


te UNIVERSAL CLAY PRODUCTS CO. | ey 


1540 EAST FIRST STREET TOO ZENITH ELECTRIC CO. 


era NT RENO TE RET RR re Bohne: dla phe dF Nc 


pulse Timers, Program 


equipment for your spe- 
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TRACING CLOTH FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dull drawing surface, on 
which ‘hard pencils can be used, 
giving clean, sharp, opaque, non- 
smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists 
the effects of time and wear, and 
does not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 
right for ink drawings as well. 


Tae 
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SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


| Electro Engineering Products Co., 








MOTORS 

Miniature Timing Motors, Geared 
Subfractional, Under 1/20 Hp. 
Fractional, 1/20 to % Hp. 
Integral, 1 to 7% Hp. 

Integral, Over 7% Hp. 
Gearmotors 

Generators 


Low Voltages (Under 110) 


Allis-Chalmers Mfg. Co., 987A 8S. 70, Mil- 
waukee 1, Wis. (KLMNOUQRTUVW) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Rockford, LIL. 
(BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 

. (ABCDEFGHIQRSTYZ&) 
Co., 114 Bristol Bldg., Old 
, Conn. (ABY) 

Cyclohm Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EMC, Racine, Wis. 
(ABEQTLVY) 

Delco Appliance Div., General 
Corp., Rochester 1, N. Y. (FGH) 

Delco Products Div., General 
Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGH) 

an Auto-Lite Co., Toledo 1, Ohio 
( 

Electric Moter Corp., Div. of Howard In- 
dustries, Inc., Dept. EMC, Racine, Wis. 
(BCDFGHQRYZ&) 

171 South S8t., 


Electric Specialty Co., 

Stamford, Conn. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Electro-Dynamic Div. of The Electric 
Boat Co, Bayonne, N. J. Sw “eel 
ne., 
4824 West Kinzie, Chicago 44, Il. (BC) 

Electro Machines, Ine., 58 North 3rd S8t., 
Cedarburg. Wis. ‘“‘Doerr’’ (FGKL) 

Elliott Company, Crocker-Wheeler Div., 
Ampere, N. J. (KLNOQRUV) 

Elliott Company, Ridgway Div., Ridgway, 
Pa. (NOPUVW) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMOR) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
(BCDEFGHIKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. E, Elyria, 
Ohio (BQYZ) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

Haydon Co., A. W., 232 North Elm, 
Waterbury 20, Conn. (CXZ) 

Haydon Mfg Co., Inc., 2526 Elm, Tor- 
rington. Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Holtzer-Cabot, Div. of National 

. Inc., Boston 19, Mass. 
) 


Motors 


Pneu- 


MICA, MOLDED and Laminated (Cont.) 
Insulation Manufacturers Corp.. 565 W 
Washington Bivd., Chicago 6, Ill. 

Macallen Co. 16 Macallen, Roston 37. 


Mass. 
Mica Insulator Co., Schenectady 1, N. Y¥ 
Mitchell-Rand Insulation Co., Inc., 51 
Murray. New York 7, N. Y. 
National Electric Coil Co., Columbus 16, 


Ohio. 
New England Mica Co., Inc., 80 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, Ill 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N. Y. 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDFD 
PRODUCTS. See Ceramics, Mica, Plas- 
tics, Rubber. 


MOLDING MACHINES, PLASTICS 


Kux Machine Co., 3942 W. Harrison, 
Chicago 24, Ill. 

Lake Erie Engineering Corp., Riverview 
& Woodward Aves., Buffalo 17, N. Y 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


MOLYBDEWUM—Sheet and Wire 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, IL 

Mallory & Co., Inc.. P. R., Indianapolis 
6, Ind 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Button 
Stations. 


MOTORS. See Motor Table above. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Lord Mfg. Co.. Erie, Pa. 
Surprenant Mfg. Co., 109 Washington 


Boston. Mass. 
S. Rubber Co., Rockefeller Center. 


“New York 20, N. Y. 


Hoover Co., Kingston-Conley Div., {7 
Brook Ave, N. Plainfield, N. J. (FE) 

Howard Industries, Inc., Dept. EMC, 
Racine, Wis. (ABCDEFGHQRTUVYZ) 

Howell Electric Motors Co., Howell, Mich 
(FKNQ) 

Janette Mfg. Co., 566 W. Monroe, Ci 
cago 6, Ill. (FGKQRZ) 

Kato Engrg. Co., 128 Maxfield Ave., Map 
kato, Minn. (KL) 

Kurz & Root Co., N. Island 8t., Apple 
ton, Wis. (FKNGLOUV) 
Lamb Electric Co., Kent, Ohio 

(BCDEFGHJQRS) 

Master Appliance Mfg., Co., Fourth @ 
Ontario, Racine, Wise. (CD) 

Master Electric Co., Dayton 1, Ohio 
(FGJIKLMNOPQRTUVW) 

Motorsearech Co., 1600 Junction Ave. 
Racine, Wis. (BQY) 
Ohio Gear Co., 1358 E. 

10, Ohio (Q) 

Packard Electric Div., General 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FGKLN) 

Rae Motor Corporation, P. O. Box 29) 
Racine, Wis. (_BCDFGHYZ&) 

Raytheon Mfg. Co., Dept. 6460 EM, Wal 
tham 54, Mass. (BF) 

Redmond Co., Inc., Owosso, Mich. 
(BCDFGQZ) 

Reliance Electric & Engineering Co., 106¢ 
Ivanhoe Rd., Cleveland 10, Ohio. 
(FGKLNOV) 

Robbins & Myers, Inc., Motor Div., Dept 
C-100, Springfield 99, Ohio. 

Ruetz Mfg. Co., 1600 Junction Ave., Bs 
cine, Wis. (BCDFGHRSZ) 

Russell Electric Co., Div. of The Ray 
theon Mfg Co., 4501 So. Western Blvé 
Dept. K-21, Chicago 9, Ill. (BF) 

Scruggs VUo., Loyd, 1022-32 N. Sixth, & 
Louis 1, Mo. (B) 

om Inc., 30 Union, Ashland, Mase 
(A) 

U. 8. Electrical Motors, Inc., Los Angele 
54, Calif. (FKNQY) 

Wagner Electric Corp., 6454 Plymou 
Ave., St. Louis 14, Mo. (FGKLNY#) 

Wesche Electric Co., B. A., 1620 Vine 
Cincinnati 10, Ohio (FGKLNOZ) 

Westinghouse Electric Corp., P. O, Bes 
868, Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 


179, Clevelanée 
Motors 


MOVEMENTS, CLOCKS and TIMING 
Bristol Motor Co., 114 Bristol Bldg., Old 


Saybrook, Conn. 
Haydon Co. A. W., 232 North Elm. 
aterbury 20, Conn. 
Haydon Mfg. Ce., Inc., 2526 Elm, Ter 
rington, Conn. 
NAME AND INSTRUCTION PLATES 
Chicago Show Printing Co., 2628 WN 
Kildare, Chicago 39, Ill. 
Electric Auto-Lite vo., Port Hure. 


ich. 

Etching (Co. of America. 1520 Mo 
tana, Dept. E-11, Chicago 14, IL 
General Electric Co, Chemical Dep 
8-11, 1 Plastics Ave., Pittsfield, Mas 

(Plastics) 
Mica Insulator Co., Schenectady 1, N. ¥. 
(Plastics) 
NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Cons. 
(Cupro- Nickel) 
Chase Brass & Copper Co., Waterben? 


20, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co.. Harrison, N. J. 

International Nickel Co., Inc., 67 Well. 
New York 5, N. ¥ 


Revere Copper & Brass, Inc., 280 Past 
Ave.. New York 17. N. Y 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass (o Waterbury 88, Cone 
Federated Metals Div., American 
ing tT Refining Co., 120 Rway., N. ¥. §. 
N 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 
NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tool 
and Equipment; Screw-Driving Ms 
chines. 


OHMETERS. See Instruments. 


OILERS. See  Lubricators, 
Grease. 


Oil «ant 


ELECTRICAL MANUFACTURING 








i 
GNETIC DAMPING. 


































These new A.C. in- 
struments are Mag- 
lon netically Damped 
by use of Alnico 


Magnets and are of 
A. C. METER hatte Vane 

Type using care- 
tully aged and impregnated field coils and multipliers. All 
standard ranges available in round, rectangular or square 
case styles and are guaranteed for one year against defects 
in workmanship or materials. Refer inquiries to Dept. D110. 


BURLINGTON InsTaumENT co. The lamp that helps 


| 


~ housewives (and you) 
‘CLEAN UP! 


ACUUM CLEANERS, and many other 

types of appliances, take on extra sales 
appeal when they’re equipped with General 
Electric large, miniature, and glow lamps. 
Little lamps in your product can add con- 
venience, safety, or novelty, and at small cost. 
They make your product stand out from the 
70 years | rest, help it sell faster and at a better price. 

h i | For help in selecting the best 
we have specialized | 


General Electric lamp for your 
in the mass production | _— product, consult your nearest 

G-E Lamp district office. 

Or write Lamp Department, 
nical ceramic components General Electric, Nela Park, LAMPS 
Cleveland 12, Ohio. 


STEATITE CERAMICS 





of custom-designed tech- 


Details on request. 


D. M. STEWARD MFG. COMPANY You can put your confidence in — 


Main Office & Works: Chattanooga, Tenn. 





CHICAGO, D. G. Wilson, 749 Crescent Bivd., Glen Eltyn, ill. ¢ CLEVELAND, F. W. Lutner, 


5713 Euclid Ave., e NEW ENGLAND, P.O. Box 196, Needham, Mass., « NEW YORK 10, 
R S. Christie & Co., 175 Fifth Ave., © PHILADELPHIA 8, Associated industries, 401 North t 
Brood St., © LOS ANGELES, Electrical Monufocturers Supply Co., 4116 Avalon Boulevard 
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NEW STEVENS THERMOSTAT 


















































































































































































































































































Specifically engineered for elec- 
tronic, appliance and apparatus ap- 
plications, compact Type M Stevens 
Thermostats assure fast response 
and close temperature control— 
characteristics of larger Stevens 
Thermostats. 



























BI-METAL DISC 







































































CONTACT DISC 
RETURN SPRING 




















Action of new Type M thermostat is extremely 
precise because bi-metal element is electrically inde- 
pendent. Bi-metal disc rests on top of rigid Monel- 
backed contact disc, which carries current on its silver 
side because of minimum electrical resistance. Since 
bi-metal carries no current, artificial cycling and life- 
shortening “jitters” are eliminated. 

















Double, heavy-duty silver contacts in series mini- 
snize arcing, further increase thermostat life. Heat- 
resistant stainless steel or Inconel return spring as- 
sures positive On or Off position. Silver-plated brass 
or steel terminals, mounted on non-conducting Alsi- 
mag base, are furnished in standard or special shapes. 



































Get faster response and closer temperature control 
on small current differentials. Specify Stevens Type 
M Thermostats on your appliances and industrial 


apparatus—for better performance, longer life. 
A-2269 




































is wp > t4 28. ‘s 8 manufacturing company, inc. 
MANSFIELD, OHIO 
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PACKAGING. 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 

Allen- ene Ge. 1316 8. Second, Mil- 
waukee 4, is. 

Arrow-Hart. % Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

General Electric Co., Apparatus Dept., 
Scheneetady 5, N. 

aepepens Electric Co., 99 Plum, Trenton, 

Square D Co., 4041 N. Richards, Milwau- 

kee 12, Wis 


Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868 Pittsburgh 30, Pa. 

PANELS, METAL. See Cabinets, Sheet 
Metal. 

PAPER, INSULATING 

Cottrell Paper Co., Inc., Fall River, 
Mass. 

General Electric Co., Chemical Dept. 


8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Johns-Manville, Box 290, New York 16, 
a: Be 

Mica Insulator Co., 

Mitchell-Rand 


Schenectady 1, N. Y. 
Insulation Co., Inc., 51 


Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton, Del. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 

REPRO- 


PAPER, 
DUCTIO 


Eastman Kodak Co., Rochester 4, N. Y. 

PAPER, TRACING. See Tracing Cloth, 
and Paper. 

PARTS FEEDERS, SELECTIVE 

Detroit Power Screwdriver Co., 2917 W. 
Fort, Detroit 16, Mich. (Hopper Units) 

Syntron Co., Homer City, Pa. (Vibrator) 

PENCILS, DRAWING 

“— Pencil Co., Inc., Bloomsbury, 


Staedtler Inc., J. 8., 55 Worth St., 
York 13, N. Y. 


ere 


New 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Red, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 

Chase Brass & Copper Co., Waterbury 
20, Conn. 

a wy & Co., P. R., Indianapolis 
, In 

Revere Cop yer & Brass, Inc. 230 Park 
Avenue, New ues i, Ws we 

Seymour Mfg. Co., our, Ccnn. 

Waterbury Holling Mi ls, Ine., Waterbury, 


Inc., 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. 

General Electric Co., Electronics Dept., 
Thompson Rd, Syracuse, Mm. Be 

Radio Corp. of ‘America, Commercial En- 

grg., Sec. K41R, Harrison, N. J. 


Weston Electrical Instrument Co., 582 Fre- 


linghuysen Ave., Newark 5, N. J. 
PHOTOELECTRIC CONTROLS 
General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 
Mercoid Corp., 4227 W. Belmont Ave., 


Chica, 41, Il. 
Westinghouse’ Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. - 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5. N. J 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER AND LOCK. See 


Fasteners. 


PINS, SEAMLESS 


Waterbury Brass Goods, Branch of the 
American Brass Co., Waterbury 20, 
Conn. 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 


Alden Products Co., 
Broekton 64EM, Mass 
American Hard Rubber Co., 
New York 13, N. Y. 
American Insulator Corp., 
Pa. 
Auburn Button Works, 
Master, Auburn, N. Y. 
Barber-Colman Co., Rockford, Ill 
Chieago Molded Products Corp.. 1024 N. 
Kolmar Ave., Chicago 51, IIL 
Consolidated Molded Products Corp., Dept. 
C-2, 369 Cherry, Scranton 2, Pa. 


117 North Main, 
11 Mercer, 
New Freedom, 


Inc., 460 Mo- 





See Boxes and Crates, 





Davies Molding Co., Harry, 1428 Ne, 
Weils, Chicago 10, IIL. 

Electric Auto-Lite Co., 723 New Center 
Bidg., Bay Mfg. Div., Bay City, Mich 

Federal Telephone and Radie Corp., 906 


Passaic Ave., E. Newark 1, N. J. 
Gartield Mfg. Co., Garfield 1, N. J. 
(Cold Molded) 
General Electric Co., Chemical Dept. 


8-11, 1 Plastics Ave., Pittsfield, Mass. 
General Industries Co., Dept. E, Elyria, 


Gries Keproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 
Insulation Mfg. oe, Inc., 18 New York 
Bklyn. 16, N. Y. 
Irvington Varnish * Insulator Co., Irv- 


Ave., 
ington 11, N. 
Kuhn & Jacob Molding and ye Co., 


1204 Southard, Trenton 8, 


Kurz-Kasch, Inc., 1419 8. a 
Dayton 1, Ohio. 

Mew eenees Co., Inc., Main St., Wayne, 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 89, Ill. 

Molded Products Corp., 4535 W. Harri 
son Ave., Chicago 24, Ill. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 


dol 
Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 


—— Co., 2799 Lake St., Melrose 
Park, Ill. 
Rogan Brothers, 2500 W. Irving Park 


lvd., Chicago 18, Ill. 


Surprenant Mfg. Co., 109 Washington, 
Boston 7, Mass. 


Synthane Corp., 25 River Boad, Oaks. Pa. 
PLASTICS-LAMINATED 


FABRICATORS 

Barber-Colman Co., Rockford Ill 

Chicago Molded Products Corp., 1024 N, 
Kolmar Ave., Chicago 51, Ill 

Continental-Diamond Fibre Co. Newark 
13, Delaware 

Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich. 

General Industries Co., Dept. E, Elyria, 
Ohio 

Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 

Synthane Corp., 25 River Rd., Oaks, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Bakelite Division, Union Carbide & Car 
bon Corp. Dept. BF-20, 30 E. 42nd, 
New York 17, N. Y. 

Celanese Corp. of America, Dept. 5-J, 
180 Madison Ave., New York 16, N. ¥ 

Cleveland Container Co., 6201 Barbertor 
Ave., Cleveland 2. Ohio (Tubes) 

Continental-Diamon¢ Fibre Co.. Newar? 

Ine. 


18, Delaware. 
Durez Plastics & Chemicals, 1311 
Walck Rd., North Tonawanda, N. ¥. 
Eastman Kodak Co., Rochester 4, N. Y. 
General Electric o., Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
Mica Insulator Co., Schenectady 1, N. ¥. 
Insulation Manufacturers Corp., 365 W. 
Washington Blvd., Chicago 6, Il. 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 
Reems & Son, Inc., Joseph T., Chicage. 
Synthane Corp., 25 River Rd., Oaks, z 
Westinghouse Electric Corp., P. o. 
868, Pittsburgh 30, Ps. 


PLASTICS, MOLDING Ane 
EXTRUSION COMPOUN 


Cellulose- Acetate 

Melamine- Formaldehyde 

Methyl Methacrylate 

Polystyrene 

Phenol - Formaldehyde 

Polyamide (Nylon) 

Polyethylene 

Urea Formaldehyde 

Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride 

Vinyl Chloride— 
Vinylidenechloride 

Vinyl Chloride Acetate 

Vinylidene Chloride 

Polytetrafiuoroethylene 

Allyl Resin 

Cellulose, Nitrate 

Silicone Resins 

Alkyd Molding Compound 


ezZks sencaeasees ® 


sae 


American Cyanamid Co., Plastics Dept.. 
35 Rockefeller Plaza, New York 328, 
N. Y. (CJQ). 

Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. BF-20, 30 E. 42nd, 
New York 17, N. Y. (EFJM) 

Celanese Corp. of America, Dept. 5 
180 Madison Ave., New York 16, N. 


du Pont de Nemours & Co., Inc., B. i 
Plastics Dept., 350 Fifth Ave., New 
York 1. N. Y¥. ‘(ADGHKLPR) 


Durez Plastics & Chemicals, Inc., 1311 
Walck Rd., North Tonawanda, N. Y¥. 
(E) (Casting Resins) 

General Electric Co., Chemical Devt 
8-11, 1 Plastics Ave., Pittsfield, Mass. 
(ES) 

Goodrich Chemical Co., . F., Dept. 
GG-11, Rose Bldg., Cleveland, Ohio. 
(Vw) 

Koppers Co.. Ine., Chemical Division. 
Dept. EM-11, Pittsburgh 19, Pa, (AF) 


Plaskon Div., 
Co., 2137 Sylvan Ave., Toledo 6, 
(CJT) 


Libbey-Owens-Ford Glass 
Ohie. 


ELECTRICAL MANUFACTURING 
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Saves Time on | and 


_~SHEAV Y Wor 


250-Watt = 
WELLER 
SOLDERING GUN 


You need no other soldering tool. 5- 
second heating saves time on every job. 
Heat is instantly on...instantly off 
with trigger-switch control. Power- 
and-hours saved pay for your Weller 
Gun in a few months. f 
@ TRIGGER-SWITCH CONTROL— \= 
No need to unplug gun. 
@ 5-SECOND HEATING—No waiting. 
@ WELLERTIP—Rigid and braced for 
heavy duty. 
@ SOLDERLITE—Prefocused spotlight. 
@ LONGER REACH— Gets into tightest spots. 
@ DUAL HEAT—Single heat 200 watts; dual heat 
200/250 watts; 120 volts, 60 cycles. 
Order your 250-watt Weller Soldering Gun from 
your distributor today, or write for bulletin direct. 


SOLDERING Sammie 
GUIDE. Get your new pocket 



























copy of "Soldering Tips”—re- 

ELECTRIC CORP vised, up-to-date, fully illus- 
* trated 20-page booklet of 

practical soldering sugges- 

830 Packer Street, Easton, Pa. tions. Price 10¢ at your dis- 
tributor, or order direct. 





uy Jd. S.STAEOTLER WING. STAEDTLER 


S3 WORTH STREET mEwW YORK (3, N.Y. SINCE 1662 


SCREW MACHINE PRODUCTS 


AND 


METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


For The Right Voltage 
In The Right Place 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 


About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You wiil require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 


Pictured; Universal 
Double Reduction 
Governor controlled 
motor. 





RAE MOTOR CORP. 
keze P.O. Box 291 — Racine, Wis. 
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YOUR OUTPUT! 
USE OUR FACILITIES 


to produce mechanical or electri- 
cal assemblies, parts or finished products from small 
to medium sizes. Our plant is well equipped and 
skilled in quality production of Stamped, Drawn or 
Machined Parts; and to do Plating, Painting and 
Assembling. 


Write for bulletin or serid 
blue prints with quanti- 
ties of items you need. 


e J.S. POPPER, i. 


mMeEeTAL PrRoOoovc 
222 NINETEENTH ST., UNION CITY, N. J. 


LEDEX RELAYS and 
Gea 


ROTARY SOLENOID 
OPERATED 


@ REMOTE CONTROL 

@ SELF-STEPPING OR 
EXTERNAL IMPULSING 

@ POSITIVE DETENT ACTION 


for remote control of multiple 
complex circuits 


Many versatile designs of stepping, counting, adding and 
subtracting, latching, and circuit selecting relays are made 
possible by the combination of the Ledex Rotary Solenoid 
and wafer type rotary switches. Self-stepped or externally 
impulsed, the device is immediately adaptable to many re- 
mote control applications. A choice of wire sizes permits 
a wide range of operating voltages and power requirements. 
Various types of mountings further increase its adaptability. 
In addition to its positive control of multiple, complex cir- 
cuits, a reserve of mechanical power is available for the 
performance of duties other than switching operations. 

We supply quantity users and solicit the opportunity to 
assist in solving multiple circuit relay problems. 


(AE gg 


111 WEBSTER STREET, DAYTON 2, OHIO 


WRITE 
DIRECT TO 





PLATINUM and PLATINUM PROD 
UCTS (See also Contacts) 


a & Co., Inc., 118 Astor, Newars 
Silk Co., o 8S., 3189 Washington, Mt. 


Vernon, N. 
General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass. 


ape a 82 Fulton, New ure 
Ney Co. J. M., 871 Elm, Hartford 1. 
Conn. 


PLIERS 


Klein & Sons, Mathias, 8200 Belmom 
Ave.. Chicago 18, Ill. 


PLUGS AND RECEPTACLES 


Alden Products Co, 117 North Main. 
Brockton 64EM, Mass. 

Arrow-Hart & Hegeman Electric Co. 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Co., 10833 W. Van Buren, 


46383 W. Van Buren, 


Cannon Electric Development Co., Dept. 
E-118. 3209 Humboldt St., Los Angeles 


81, Calif. 
Cornish Wire fs Inc., 15 Park Row. 
York, i 4 


New 

General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2. Conn. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Joy Mfg. Co., Mines Equipment Div., 
Henry W. Oliver Bldg., Pittsburgh 22. 


Pa. 

Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Electric Products Corp., 1318 
a of Commerce Bldg., Pittsburgh 
‘a. 

Packard Electric Div., General Motors 
Corp., Warren, Ohio. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. 

U. 8. Rubber Co.. Rockefeller Center, 
New York 20, N. ¥. 

PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 8. Bay. 
Milwaukee 7, Wis. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 


POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 
General Electric Co., Apparatus Dept., 


Schenectady 5, N. 
Sta-Warm Electric Co, 565 N. Chestnut. 
Ravenna, Ohio. 
Vulcan Electric Co. Danvers 2, Mass. 
POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings; Contacts) 
Amplex Mfg. Co., Div. of Chrysler Corp.. 


6501 Harper, Detreit 31, Mich. 
Bound Brook Oil-Less Bearing Co., Bound 


Rrook, N. J. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

es - Co., Inc., P. R. 


6, Ind. 

Moraine Products Div. of General Motors, 
Dayton, Ohio. 

National Molded Products, Inc., St. 
Marys, Pa. 

Staekpole Carbon Co., St. 
(Iron Cores) 


POWDERS, METAL 
Beoty_& Harman, 82 Fulton, New York 7, 


ie A 
New Jersey Zinc Co. 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 


and Zinc) 
Reynolds Metals Co., Pigment Div., 19 E. 


47th, New York 17, N. Y 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radio Co., St. 
Paul 1, Minn. 

Federal oe and Radio Corp., 900 
Passaic Ave., E. Newark, N. J. 

aay & Co., Inc., P. R., Indianapolis 


ind. 
enann Mfg. Co., Dept. 6460EM, Wal- 
tham 54, Mass. 


PRESSES, HYDRAULIC 
> Erie Engineering, Corp., Riverview 
Woodward Aves., Buffalo 17, N. ¥ 
odes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PRESSES, MOLDING. See Molding 
Machine, Plastics. 


PRINT MACHINES: Black, Blue, Brown. 
White. 

Bruning Co., Inc., Charles, 100 Reade 
New York 13, N. Y. 


PULLEYS, V-TYPE. See Drives, V 
Belt. 


Indianapolis 


Marys, Pa. 


PUMPS 


Allis-Chalmers Mfg. Co., 937A 8S. 170. 
Milwaukee 1, Wis. 
Robbins & Myers, Inc., Motor Div., 
Dept. C-100, Springfield 99, Ohio. 
Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. 
Sier-Bath Gear & Pum 
Hudson Blvd. North 

Stokes Machine Co. 


: 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8. Second, Mi). 
waukee 4, Wis. 

Allis Chalmers Mfg. Co., 987A 8. 76, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman sate Co., 108 
Hawithern, Hartford 6, 

Automatic Electric Co., 
Buren Chicago 7, ili. 

General a? Co., Apparatus Dept., 
Schenectady 5, N. Y, 

Micro Switch Div.. Minneapolis- Honey 
well Regulator Co., Freeport, Ill. 

Netional Acme Co., 176 E. 131st, Cleve 


land 8, Qhio. 

Square D Co., 4041 N. Richards, Mii 
waukee 12, Wis. 

Ward Leonard Electric Co., 34 South, Mi 
Vernon N. Y. 

Westinghouse Electric Corp., P. O. Ba 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 


Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn. 

TAGliabue Instruments Div., Weston 
Electrical Instrument Corp., 582 Fre 
linghuysen Ave., Newark 5, N. J. 

— Electric Uo., Dept. N, Fairlawn. 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 
dome ye Corp., 3511 Water, Cubs. 


Allis -Chalmers Mfg. Co. 937A 8. 10, 
Milwaukee 1, Wis. 

Automatic Electric Co., 10388 W. Ven 
Buren, Chicago 7, Ill. 

Bradley Laboratories, Inc., 86 Meadow, 
New Haven 10, Conn. (Copper Oride 
Selenium) 

Electronic Rectifiers, 2102 Spans 
Ave., Indianapolis 3, Ind. (Magnesium 
Copper Sulphide) 

Fansteel Metallurgical Corp. Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone & Radio Corp., 90 
Passaic Ave., E. Newark, N. 

(Selenium) 

General Electric Co., Apparatus Dept. 

Schenectady 5, N. Y. (Copper Oxide, 
P. R.. Indianapolis 


Selenium) 
Mallory Co., Inc., 
6. Ind. (Magnesium-Conper Sulnhide) 
Sarkes Tarzian, Inc., Rectifier Div., Bloom 
inxton, Ind. 
Seletron Div., Radio Receptor Co., Ine., 
251 W. 19 St.. New York 14, N. Y. 
Syntron Company, Homer City, Pa. 
Vickers Electric Div., Vickers, Inc., 1808 
Locust St., St. Louis 3, Mo. 
Westinghouse Electric Corp.. P. O. Bo 
869, Pittsburgh 30, Pa. (Copper Oxide 
Selenium) 


RECTIFIERS, MERCURY ARC 

Allis-Chalmers Mfg. Co., 937A 8. 70 
Milwaukee 1 Wis. 

General Electric Ss, Apparatus Dept.. 
Schenectady 5. ¥ 

Radio Corp. of acigih Commercial En- 
gerg., Sec. K41R, Harrison, N. J. 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage. 


Acme Electric Corp., 3511 Water, Cubs 


Nu. ¥. 

Allis-Chalmers Mfg. Co., 937A 8. 70 
Milwaukee 1, Wis 

Burlington Instrument Co., Dept. D110 
Burlington, Iowa. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

R-B-M Division Essex Wire Corp., Dept 
A-11, Logansport, Ind. 

Raytheon Mfg. Co., Dept. 6460EM, Wa) 
tham 54, Mass. 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigap 
Ave., Elkhart, Ind. (Mercury) 

Allen-Bradley Co., 1816 8. Second, Mi) 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 

Allis-Chalmers Mfg. Co., 937A 8. 10 
Milwackee 1 Wis. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth 3, N. J. 

Amperite Co., 561 Broadway, New York 
12, N. Y¥. (Delay, Thermostatic Mets) 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 208 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Mfg. Co., 50 State. 
Mankato, Minn. 

Automatic Electric Co., 1033 W. Van 
Buren Chicago 7, Ill. 

Automatic Switch Co., 893 Lakeside Ave.. 
Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill, (Mercury & 
Micro-adjustment} 

Durakool, Inc., Elkhart, Ind. (Mercury) 

Electric Auto-Lite Co., Toledo 1 Ohio 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co, Apparatus Dept.. 


Schenectady 5, N. Y. 
Guardian Electric, 1627M W. Walnut. 
232 North Elm. 


Chicago 12, Ill. 
Haydon Co. A. W., 
2526 Elm, Tor- 


Waterbury 20, Conn. 
Haydon Mfg. Co., Inc., 
rington, 
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SOLDER FAILURE 


PRODUCT FAILURE 


Solder is a relatively small 
item in your overall production 
picture, but .. 


FAILURE OF A SOLDERED JOINT 
MEAN FAILURE OF YOUR PRODUCT! 


Therefore, it makes sense to use the best solder 
you can buy, and that’s Federated Solder . . . en- 
gineered by experienced research men . . . pro- 
duced under the strictest metallurgical controls. 


Federated Rosin Core and Solid 
Wire Solders are available in 
all commercial sizes, com- 
positions and quantities. To 
order or to obtain more in- 
formation, call or write the 
nearest of Federated’s 11 
plants and 25 sales offices 
across the nation. 





CAN 





Sedna Wiles Dwiwon 
AMERICAN SMELTING AND REFINING COMPANY 
120 Broadway, New York 5, N.Y. 





MAMCO 


ELECTRIC 
MOTORS 





motors are being used _ through- 
out the country in practical applica- 





build motors to your specifications or advise the stock 
unit necessary for your product. Up to 1/15 HP only. 
Universal or shunt wound. Guaranteed quality and 
workmanship. Write today. 


APPLIANCE MFG. CO. 
WISCONSIN 







RACINE, 








INDUSTRIAL MIDWEST 
SALES ORGANIZATION 
seeks an additional line. 


@ Specializing in Electrical and Mechanical 
Production items. Contacting Engineering, 
Production, and Purchasing Departments of 
Industrial Manufacturers in Ohio, Indiana 
and Western Pennsylvania. Experienced and 
successful in promoting new items. 


The George L. Herrick Company | 


15326 Lorain Avenue Cleveland 11, Ohio 
UR RRS ESE 3 ETT A MITEL SS NERO SNR CNS 





NOVEMBER 1950 





More than one quarter of a million | 
MAMCO built fractional horse power | 


tions. Our experienced engineers will | 





an ad to your 
FEL 





Minutes wasted can play hob with production costs. 
Many time-study men have found that Klein Pliers can 
save valuable minutes of assembly time. 


Klein Pliers are recognized everywhere as being the 
finest pliers made. They fit the hand perfectly, pre- 
venting tiring. The keen knives shear through tough 
wire easily and stay sharp even after long service. 
The carefully matched jaws hold the work securely 
and the free operating hinge works easily. 

There are Klein Pliers made in sizes and styles to fit 
every job. Discover for yourself how these better 
pliers will aid your production. 






Ask Your Supplier 


The Klein Pocket Tool Guide 
showing the Klein line and con- 
taining useful tables and infor- 
mation will be sent without 
charge. 
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v the core is stronger, and has higher resistance to vibrations 
and shock. 











v the resistance wire—made to H.H. specifications especially 
adapted to these resistors—is more uniformly wound so that 
failures under stress are eliminated. 

















V the special alloy terminals are more securely fastened to the 
ceramic body by spot-welding—highly resistant to corrosion. 




















V all wire connections are protected by a positive, non- 
corrosive bonding. 

















and... 














V new—blue-gray enamel coating—crazeless, thermo- 
shockproof gives greater protection throughout the most 
rugged service—longer life under extremes of humidity, salt 
water and severest atmospheric conditions. And by with- 
standing higher heat these resistors afford a greater safety 
factor. 






































/ The fixed, the ferrule and the flat types are especially de- 
signed for and manufactured in accordance with JAN- R- 
26A specifications. 




















SEND FOR NEW RESISTOR BULLETIN TODAY 












































































Leach Relay Co., 5915 Avalon Blvd, 
Los Angeles 3, Calif. 

Mercoid Ca eS W. Belmont Ave., 
Chicago 41, . 

Popper, Inc., J. S., 222-19th, Union City, 
N. J. 

Potter & Brumfield, 215 N. Main, Prince- 
ton, Indiana. 

R-B-M Division, Essex Wire Corp., Dept. 
A-11, Logansport, Ind. 

Servo-Tek Co., 4 Goodwin Ave., 


Co., 154 W. 

Square D Co., 4051 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7 Pa. (Mercury) 

Ward Leonard Electric Co., 34 South 8t., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Il. 


REMOTE CONTROLS. See 
ton Stations; 
Switches. 


Paterson, 


Signal Engineering & ony 
4th, New York 11, Re 


Push But- 
Relays and Contactors; 


RESINS, INSULATING. See Varnishes, 
Compounds & Resins. 


RESISTANCE ALLOYS 


Driver Co. Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., 
troit 8, Mich. 


De- 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Dept., Bridgeport 2, Conn. 


RESISTANCE WIRE. 


See Wire, 
sistance. 


Re- 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4 Wis. 

,_ 561 Broadway, New York 

- (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 400 N. 
Broad, + ~~. “~~ Pa. 

— ., Inc., P. R., Indianapolis 

Cosette Mfg. Co., 4804 Flournoy, Chicago 


Radio es, of America, Commercial En- 


grg., Sec. K41R, Harrison, N. J. 
Resistors, Inc., 5234 W. 26, Chicago 50, 
L. 
Sprague Electric Co., North Adams, Mass. 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 
Stackpole Carbon Co., St. Marys, Pa. 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, NY. 

Weston Electrical Instrument Corp.. 582 
Frelinghuysen Ave., Newark 5, J. 

Wirt Co., 5231 Greene, Sundden 44, Pa. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Oo. 1316 S. Second, Mil- 
waukee 4 yi 

General Electric’ o. 
Schenectady 5, 

Hardwick, Hindle, = My ” Newark 5, N. J 

Instrument Resistors Co., 1036 Commerce, 
Union, N. J. 

International Resistance Co., 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., 


6, Ind. 
Ohmite Mfg. Co. 
44. IL. 


Ae Dept 


409 N. 
Indianapolis 
4804 Flournoy, Chicago 
Inc., 5234 W. 26, Chicago 50, 
Rex Rheostat Co., Baldwin, N. Y. 

Sprague Electric Co., North Adams, Mass. 


Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


Resistors, 
ll. 


oe SSST ATS. INSTRUMENTS and 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12 N. Y¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

a Mfg. Co., Lake at 4th, Racine, 

8. 

Hardwick, Hindle, Inc., Newark 5, N. J 

International Resistance Co., 409 N 
Broad, Philadelphia 8, Pa. 

ee & Co., Inc. P. B., Indianapolis 

Ohmite Mrs. Co., 4804 Flournoy, Chicago 

Rex Rheostat Co., Baldwin, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Wirt Co., 5231 Greene, Germantown 44, Pa. 





RHEOSTATS, POWER CIRGUIT 
Allen-Bradley Co., 1316 8. Second, Mil- 


waukee 4, Wis. 

Electrical Mfg. Co. Lake at Fourth 
Racine, Wis. (Foot & Knee Control) 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., Newark " a 

International Resistance Co., N 

Broad, Philadelphia 8, Pa. 








National Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, Ill. 

Ohmite Mfg. Co., 4804 Flournoy, Chicags 
44 


, mi. 

Rex Rheostat Co., Baldwin, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. ¥. 

Westinghouse Electric Corp., P. 0. Beg 
868, Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark §, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 411 Forest, Attleboro, Mass, 
(Precious Metal) 


Makepeace Co., D. E., Attleboro, Mass. 


Toledo Standard Commutator Co., lll) 
Beehler, Owosso, Mich. 

Wesche Electric Co., B. A., 1626-22 Vine 
Cincinnati, Ohio. 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn, 

Cuyahoga Spring Co., 10251 Berea Ra, 
Cleveland 2, Ohio. 

Garrett Co., Inc., George K., Tioga & D., 
Philadelphia 34, Pa. 

Waldes Kohinoor Inc., 47-16 Austel Plage 
a EM-112, Long Island City 1, 
N. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill. 
RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Bab 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard ee Co., 11 Meroes, 
New York 13, N. 

Atlantic India Babbar Works, Inc., 57] 
W. Polk, Chicago 7, Ill. 

General Electric Co., Chemical Dept., 
8-11, 1 Plastics Ave., Pittsfield, Mass 

Lord Mfg. Co. Erie, Pa. 

Stalwart Rubber Co., 8197 Northfield Ré4.,, 
Bedford, Ohio. 

U. 8S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 
Van Cleef Bros., Inc., 7800 Woodlaw 

Ave., Chicago 19, IIL 


RUST PREVENTIVE COATING 


Dearborn Chemical Co., 310 8S. Michigas 
Ave., Dept. EM, Chicago 4, Ill. 


SAWS COMMUTATOR. See Commutater 
Saws and Slotters. 


SCREW DRIVERS, 


PORTABLE. 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich. 

Keller Tool Co., Grand Haven, Mac 
(Pneumatic. ) 


SCREW MACHINE PRODUCTS. 
also Fibre; Plastics.) 

Aluminum Co. of America, 2142L Gulf 
Bidg., Pittsburgh 19, Pa. 

Allmetal Screw Products C. Inc., 3 
Greene, New York 13, N. 

Blake & Johnson Co. Watervilie 14, Cona 


(Bee 


Hassall, Inc., John, 402 Oakland, Brook 
lyn 22, N. Y. 

Linden & Co., Inc., 70-82 Baker, Provi 
dence, L 

National Acme Co., 176 E. 131st, Cleve 
land 8. Ohio 

Steinen Co., > F., 69 N. J. BR. BR. Ave., 
Newark 5, N. 

Stimpson Co., x4 a B. 423 Part 


Ave., Brooklyn 5, N. 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HERMETIC 


Electrical Industries, Fae 44 Summer 
Ave., Newark 4, N. J. 
General Electric Co., Apparatus Dept., 


Schenectady, N. Y. (Glass Bushings) 
Stupakoff Ceramic Mfg. Co., Latrobe, Ps 


SEALS, OIL and GREASE 


Felt Products Mfg. Co., 1536 Carroll Ave.. 
Chicago 7 Ill. 
Garlock Packing Co., Palmyra, N. Y. 


SELENIUM RECTIFIERS. See Rectifiers. 
Dry Metallic. 


SHEETS, ELECTRICAL. See Steel, Blee- 
trical. 


SIGNAL DEVICES 


Signal Engineering & Mfg. 
14, New York 11, N. Y. 


Co., 154 W. 


SIGNAL LIGHT ASSEMBLIES. 
Lights, Pilots and Indicator. 


Bee 


SILICONES 


Dow Corning Corp., Dept. EM, Midland, 

Electric Co., Chemical Dept., 
8-11, 1 Plastic Ave., Pittsfield, Mass. 

National Electric Coil Co., Columbus 16, 
Ohio. 
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HEAVY DUTY 
RECEPTACLES 


\ AND PLUGS 






VAPOR TIGHT 
. WATER TIGHT 
D., AND 
" EXPLOSION 
. PROOF 
" Tested in service in shipyards, airports, stadiums and 
industry, Russell and Stoll fixtures and fittings have 
. pioneered with prestige for more than forty years. 
" The “know how” of design, precision production and 


1 careful inspection of R & S products meet all require- 
ments of moisture, dust or explosion hazards. 


t.. 

6 

i, The heavy duty angle type receptacle and plug illus- 
. trated is standard in ratings 10 to 400 amperes and 
° single to four pole. 


Write for Catalog H47-12 


da tet ee Le a 


7 RUSSELL & STOLL COMPANY. INC. 





125 BARCLAY STREET, NOW ~“" xX » 


STEINEN SERVICE 


Includes 
V Design & Engineering 
Cooperation 
V Precision Workmanship 


V Extremely Close 
Tolerances 


V + Finishes 
; ere Required 
Specify STEINEN V Modern Inspection 


e SCREW MACHINE PRODUCTS Control 
e STAMPING e ASSEMBLIES 


W. F. STEINEN CO. 


69 N.J.R.R. AVE. NEWARK 5, N. J. 
MArket 2-5747 





FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


CS Tb) ae ee Gn be) ee 


} THIRD AND VINE STS. CINCINNATI 2, OHIO 


NOVEMBER 1950 











Cars keep rolling off line 
to the job 


nee 
Reem = 





Increased production at a West Coast assembly line caused 
a parts shortage. Shipment in transit was located at St. Louis 
in late afternoon and Air Expressed to coast. Delivered 5 A.M. 
next morning. Speed like this keeps production rolling, lets you 
meet every delivery date. The cost? Shipping charge for 50-lb. 
carton: $24.56. 


You get door-to-door 
service included in the 
low rate. This makes 
the world’s fastest 
transportation meth- 
od convenient and 
easy to use. Specify it 
regularly to keep cus- 
tomer service high— 
and high-cost inven- 
tories low. 





Shipments go on all 
Scheduled Airline 
flights. Speeds up to 
5 miles a minute— 
dependable service, 
experienced handling. 
For fast action, phone 
Air Express Division, 
Railway Express 
Agency. (Many low 
commodity rates in 
effect. Investigate.) 





| 


Air Express gives you all these advantages: 


World's fastest transportation method. 

Special door-to-door service at no extra cost. 

One-carrier responsibility all the way. 

1150 cities served direct by air; air-rail to 22,000 off-airline points. 
Experienced Air Express has handled over 25 million shipments. 


Ye 









Rates include pick-up and delivery door 
to door in all principal towns and cities 


nee GETS THERE FIRST 
A service of 
Railway Express Agency and the 
SCHEDULED AIRLINES of the U.S. 
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ASBESTON 
TAPES 


SAFE WRAPPING FOR ELECTRICAL COILS, 
CABLES, WIRES AND OTHER ELEMENTS 





























If you require tighter windings with smooth, work- 
manlike finish—these high tensile tapes will do a fine 
job for you. 


They come in “‘thinnesses” of .010’ and .015”, and | 
in widths from 4” to 3”. 
Heatproof—SAFE for wrappings where fire-resis- 
tance is important. 












































We control their high quality in every step of manu- 
facture, from raw material to finished tapes in our own 
modern plant. We KNOW their fine quality will 
assure you of satisfaction with Asbeston tapes. 






































Sold by reputable distributors 
all over the United States 


*Woven from Underwriters’ Grade asbestos yarns 


ASBESTON® 
USROpaL 


UNITED STATES Sabrio COMPANY 





















































































































© Product of UNITED STATES RUBBER COMPANY 120 ave. ot the americas, .¥.20 | 
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SILVER and SILVER ALLOYS. 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver 


aon 6 Co., Inc., 118 Astor, Newark 6 
——— Co., C. 8., 318 Washington, Mt. 


ie 

PansteclMeialluretcal Corp., North Chi 
cago, i 

General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass. 

Graphite Metallizing Corp. 1059 Nepper 
han Ave., Yonkers 3, N. Y. 

Handy & Harman, 82 Fulton, New Yort 


A 
Makepeace Co., D. E., Attleboro, 


(Bee also 


Mass. 


aay 4 Co., Inc., P. B., Indianapolis 

, In 

Ney Co., J. M., 871 Elm, Hartford 1. 
Conn. 


SLEEVE BEARINGS, See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 
Johns-Manville, Box 290, New York 


N. ¥ 
Mitchel-Rand Insulation Co., 
Murray, New York 7. N. 
National Electric Coil Co., 
Ohio, 


16 
Inc., 6) 
7 

Columbus 16, 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLOT INSULATION. See Fabrics. Insul- 
ating; Mica; Paper, Insulating, Tubing 
& Sleeving, Braided Fabric. 


SLOTTERS, MICA. 


See Commutator, 
Saws and Blotters. 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 


Dial Light Co. of Seven. 900 Broad- 
way, New York 3, Rs 
Drake Mfg. Co., iris. W. Hubbard 81., 


Chicago 22, Ill 
General Electric Co., 
rials Dept., Bridgeport 2, Conn. 
Joy Mfg. Co., Mines Equipment Div., 
manny W. Oliver Bidg., Pittsburgh 22 
a 


Kulka Electric Co., Dept. T, 80 South, 
Mt. Vernon, N. Y. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


Construction Mate- 


SOCKETS, FLUORESCENT. See Fluo- 
rescent Lamp Auriliaries. 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., Hartford 2, Conn. 
Bristol Co., 


153 Bristol Rd., Waterbury 
20, Conn. 


Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 


ae Battery & Mfg. Co., North East. 


enn Electric Co., Chemical Dept. 8-11 
1 Plastics Ave., Pittstield, Mass. 

ay &. Harman, 82 Fulton, New York 
Kester Solder Co., 4209 Wrightwood Ave.. 


Chicago 39. Tl 


National Electric Coil Co., Columbus 16, 
Ohio. 

SOLDERING IRONS 

General Electric Co., Section E668-67. 
Apparatus Dept., Schenectady 5, N. Y. 

Hexacon Electric Co., 177 W. Clay Ave.. 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

183 Elm, New. Britain, 


— Tools, 


onn. 

Vulcan Electric Co., Danvers 2, Mass. 

Wasserlein Mfg. Co., Inc., 7400—8rd 
Ave., N., St. Petersburg 6. Fila. 

— Electrie Corp., 830 Packer, Easton, 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER PRE-FORMS. 
ing Alloys, Silver.) 
Federated Metals Div., American Smelting 
& ones Co., 120 B’way., N. Y. 5, 


N. 
Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, 1. 


(Also See Braz- 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing Alloys) 
Federated Metals Div., American Smelt- 
mas & pas Co., 120 Bway., N. Y 
Kester Solder Co., 4209 Wrightwood Ave. 
Chicago 39, IIL 


SOLENOIDS 


Automatic Electric Corp., 
Buren, Chicago 7, DL 


1083 W. Vap 





Cannon Electric Development Co., 
ae 3209 Humboldt, Los Angeles 
alii 
Davis & Co., Dean W., 1006 First, Kens. 
land, Ind. 


Electric Auto-Lite Co., Toledo 1, Ohie 
General Electric Co., Apparatus Dept.. 
Schenectady 5, N ¥. 


N. 

Guardian Electric, 1627M W. Walnut 8t., 
Chicago 12, Lil. 

Leland G. H., Inc., 111 Webster, Dayton 
2, Ohio. 

National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio. 

R-B-M Div., Essex Wire Corp., Dept 
A-11, Logansport, Ind. 

Soreng Mfg. Corp., Dept. M-110, 955: 
Euen Ave., Schiller Park, IIL. 

Struthers-Dunn, Inc., 150 N. 13th, Phils 
delphia 7, Pa. 

West Coast Electrical Mfg. Co., 10006 8 
Main, Los Angeles 5. Calif. 


SPEED INDICATORS, See Tachometers 






SPEED REDUCERS 
For Motorized Units, See Motors. 


Allis-Chalmers Mfg. Co., 937A 8. 78. 
Milwaukee 1, 


vis. 
Jonette Mfg. Co., 566 W. Monroe, Chicage 


6, Il 

Ohio Gea Co., 1358 E. 179, Clevelane 
10, Ohio. 

SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake 
Chicago 24, Ill 


American Steel & Wire Co., Clevelane 
13, Ohio. 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associates 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 


a ee 6400 Miller Ave., Detroit 

° ch. 

Cuyahoga Spring Co., 10251 Berea Rd. 
Cleveland 2, Ohio. 

Dudek and Bock, 2100 W. Fulton, Dem 
E-1, Chicago 12, Ill. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Tioga & D. 
Phila. 34, Pa. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave. 
Chicago 14, ae 


Gibson Electric 8349 Frankstown 


Ave., Pittsburgh 21, Pa. (Beryllium 
Copper.) 
Illinois Coil Spring Co., 2100 N. Major 


Ave., Chicago 39, IIl. 

Lee Mechanical Laboratories, 30 Main, 
Brooklyn 1, N. Y. (Beryllium Copper) 

Lewis Spring & Mfg. Co., 2646 W. Nortd 
Ave.. Chicago 47, Il. 

Ohio Div., Associate Spring Corp., 1719 
East First St., Dayton, Ohio. 

Raymond Mfg. Co., Div. Associated 
Spring Corp., Corry, Pa. 

U. 8S. Steel Wire Spring Co., 7800 Finne 
Ave., Cleveland 5, Ohio. 

Wickwire Spencer Steel Div., The Colo 
rado Fuel & Iron Corp., 2 New Bond 

Worcester 6, Mass. 


STAINLESS STEEL. See Steel, Commer 
cial Forms and Grades. 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lane 
Chicazo 24, Il. 

Alden Products Co., 117 North Main 
Brockton 64EM. Mass. 

Allied Products Corp., Dept. B-3, 12648 
Burt Rd., Detroit 23, Mich. 

Aluminum Goods Mfg. Co., 
Wisc. 

American Brass Co., Waterbury Brase 
Goods Branch, Waterbury 20, Conn. 


Manitowoe 


Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div., Associated 


Boring - 6400 Miller Ave., Detroit 

c 

Chase Brass & Copper Co., Dept. EM2’ 
Waterbury 20. Conn. 

— and Bock, 2100 W. Fulton, Dept 

Chicago 12, Ill. 


easkie Bros. Co. (Div. Associated Sprit: 


Corp.), Bristol, Conn. 
Electric Auto-Lite Co., Toledo 1. Ohi 
Garrett Co., Inc., George K., Tioga & D 
Phila. 34, Pa. 


Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 8, Wis. 
Gibson Co., William D. 
Spring Corp.), 1800 Clybourn Ave. 

Chicago 4, Ill. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Lee Mechanical Laboratories, 30 Main 


Brooklyn 1, N. Y. 
Linden & Co., Inc., 70-82 Baker, Provi 
dence, R. I. 
1719 
East First St., Dayton, Ohio. 
Patton-MacGuyer Co., 
Providence 5, z 
S., 222 Nineteenth. 
Tnion City, N. J. 
Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry, Pa. 
Inc., 230 Park 
Ave., New York 117, N. Y. 
Reynolds Metals Co., Parts 
pean, 2055 So. Ninth, Louisville 1 
y. 
Shakeproof, Inc., 2501 Keeler Ave., Chi 
cago 39, 
Newark 5. N 
Stimpson Co., Inc., Edwin B., 423 Part 
Ave., Brooklyn 5, N. Y. 
1136 West Hubbard, 
Chicago 22. ™ 
Wrought Washer Mfg. Co., 2200 8. Bay 


Ohio Div., Associated Spring Corp., 
Edgewood Sts.. 
Popper. Inc., J. 
Revere Copper & Brass, 
Div. (Alv* 
Tl. 
Steinen Co., Wa. F., 69 N. J. B. BR. Ave. 
Wenco Mfg. Co., 
Milwaukee 7, Wisc. 
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Please anticipate your needs as far as possible 
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EMC MODEL 11A__ 


THE RIGHT MOTOR AT THE RIGHT PRICE 
EMC AND CYCLOHM 
FRACTIONAL H. P. MOTORS 





i 
i 
j 


Looking for a way to reduce the costs of your 
product? You can CUT COSTS without cutting 
| quality by using EMC Model 11A fractional 
h.p. motors. Best testimonial we can offer is 
the amazing sales record showing sales of 
more than 8,000,000 model 11A motors to 
| leading manufacturers of vending machines, 
small movie projectors, adding machines, 
small appliances and a host more. 
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—but PLEASE give us plenty 
of time to design, make and 
ship. Materials are getting 
scarcer. We want to give you 
just as prompt service and 





Model 11A is a low cost, quality motor that 
fits the requirements for hundreds of applica- 
tions. It can be equipped with EMC gear 
units—12 models to choose from, hundreds of 


Petter errmee cece 





ratios available, 
crcioud For information about EMC Model 11A or ; deliveries as we possibly can 
MODEL 2900 any of the famous EMC universal, shunt | | ....S0, please help us to 





wound or shaded pole motors and Cyclohm | | | 
‘ induction motors, write for handy reference help 7 
. literature and specification sheets. For the right 
; motor at the right price, check with Howord. 


" HOWARD INDUSTRIES, INC. HOWARD \ 


DEPT.EMC, RACINE, WISC. 














SUPERIOR CARBON PRODUCTS, Inc. 
9114 GEORGE AVENUE, CLEVELAND 5, OHIO 





MC DIVISIONS: 
EMC ELECTRIC MOTOR CORP. 
CG CYCLOHM MOTOR CORP. 


MODEL 8008 


FRID on ase en 
iy BRUSHES 













METAL 

IDENTIFICATION 

TAGS OF EVERY 
DESCRIPTION 


For marking cables, leads, and 
bundling groups of wires! 


e Easy to apply 
e Aluminum, Steel, Brass or Zine 





nm, 


Na 


e Big Variety 
e All Btyles and sizes 
e For aireraft —radio— tele 
phone—Motor and generator 
manuf acturers—ete. 
Free samples and literature 
upon request, 


National Band & Tag Co. 


Dept. 9-231, NEWPORT, KY. 


SPRINGS for 
ager gy! 
EQUIPMENT 











SPRING ASSEMBLIES for 
Electrode Holders are among 
the many millions of cus- 
tom-built coil spring and 
wire part applications pro- 
duced for electrical equip- 
ment and appliance manu- 
facturers by the Cuyahoga 
Spring Co. 

Send us your inquiries. 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right j /\ : \ " Sy, } 
at the bench; ready aR Sd (ot | 
for the layout in a 

few minutes. The 

dark blue background 

makes the scribed lay- 

eut lines show up in 

sharp relief, and at 

the same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 


THE DYKEM.COMPANY, 2303F North 11th St., St. Louis 6, Mo. 








> AAU a2 


10270 BEREA ROAD * CLEVELAND 2, OHIO 





NOVEMBER 1950 267 










































































































































































































































































































































































D. P. S. 
HOPPER 


UNIT is a 
SELECTIVE FEEDING DEVICE 


WHEREBY PRODUCTION PARTS ARE SELECTED, 
ORIENTED AND FED IN A GIVEN POSITION FOR 
PRIMARY AND SECONDARY OPERATIONS 


































































It represents the result of our years of experience in solving feeding and 
assembling problems with the view of speeding production and reducing 
costs ... and D.P.S. Hopper Units have proven just that in thousands of 
plants through the elimination of the manual handling of parts. They are 
widely adaptable to Presses, Centerless Grinders, Thread Rolling and 
Slotting Machines and special machines. They do a precision job of feeding 
screws, screw blanks, rivets, pins, nuts, discs, washers, steel balls, etc. 
Sizes 8”, 10”, 12”, 16”, 24” and 30” diameters. Let D.P.S. Hoppers prove 
their indispensability in your plant. Send special parts for hopper-feeding 
information and adaptability to your special machine. 


Wall Coupon for Catalog 


DETROIT POWER SCREWDRIVER CO. 


2817 WEST FORT ST., DETROIT 16, MICHIGAN 
Yes, send along your new catalog ... sounds interesting. 




























































































COMPANY NAME 
BY 
STREET ADDRESS 
CITY STATE 


Recrnctpaneshceenscinannientaesentenmn ata an ascmamemenamen 
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2817 W. FORT ST. 
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DETROIT 16, MICH. 








STAMPINGS, NON-METALLIC 


Richardson Co., 2799 Lake St., Melros< 
Park, Ill. 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (s) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 


(See also Steel, Electrical) 
& Wire Co., Clevelanu 
13, Ohio. 


Barnes Co., Wallace (Div. Associated 
Spring. Corp.), Bristol, Conn. (S-CO) 
(Spring) 

Carnegie-Lllinois Steel Corp., 2109 Car- 
negie Bldg., Pittsburgh 30, Pa. ‘‘USS."’ 
(S-ACDN) (T-ACN) 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Stainless Steel Wire) 

Eaton Mfg. Co., Reliance Div., Massil- 
lon, Ohio, 

Roebling’s Sens Co., John A., Trenton 3, 
N. J. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Sharon Steel Corp., Sharon, Pa. 
(ACDTNS) 

Superior Sheet Steel Division, The Park 
ersburg Steel Co., Louisville, Ohio (8) 

Superior Steel Corp., Carnegie, Pa. 
(ADNS) (Spring) 


American Steel 


STEEL, ELECTRICAL (Silleon) 
Sheets and Strips. 
Carnegie-Illinois Steel Corp., 2109 Car- 
negie Bidg., Pittsburgh 30, Pa. (B-AC) 
— & Son, Inc., Joseph T., Chicago, 


Sharon Steel Corp., Sharon, Pa. 
Superior Sheet Steel Division, The Park- 
ersburg Steel Co., Louisville, Ohio 


STRAIN RELIEFS. See 
Clamps, Strain Relief. 


Grips and 


STRIPPERS, WIRE 
Artos Engrg. Co. Dept. EM, 2739 S. 28th. 
Milwaukee 7, Wis. 
Ideal Industries, Inc., 


1008 Park Ave., 
Sycamore, IIl. 
Wenco Mfg. Co., 


1136 West 
Chicago 22, Il. 


Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland. Ohio. 


STRIPPING COMPOUNDS. See Clean- 
ing Compounds, Metal. 


Hubbard, 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 
Fourth, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Burndy Engineering Co., Inc., New York 
Sa mn Be 

Chase Brass & Copper Co., Dept. EM 
250, Waterbury 20, Conn. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. 

Jones Div., Howard B., Cinch Mfg. Corp., 


Chicago 24, Il. 
Kulka Electric on, Dept. T, 30 South, 
Corp., Dept. M-110, 9555 


Mt. Vernon, N. 
Eden Ave., Schiller Park, Ill. 


1504 N. 


Soreng Mfg. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer () 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 


Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle Slide, Rotary) %} 


Remote Control R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers; Push But- 


ton Stations; Controllers, Motor; Re- 
lays; Timers) 
Acro Manufacturing Co., Acro Switch 


Petes 2040 E. Main, Columbus 16, Ohio 

(B) 

Acro Manufacturing Co., Mu Switch Div., 
Canton, Mass. (B) 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Ce., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 

Allis-Chalmers Mfg. Co., 

Milwaukee 1, Wis. (RS) 








Almo Mfg. Go. Washington, New- 
) 


ark 5, N. J. ( 
Arrow-Hart & Hegeman Electric Co., 
Conn. 


103 Hawthorn, Hartford 6, 
(ACDHKMPKT) 

Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn. (GR) 

Automatic Electric Corp., 1033 W. Van 

Buren, Chicago 7, Ill. (HLNR) 


Automatic Switch Co., 3893 Lakeside 
Ave.. Orange, N. J. (HLNR) 


Cam-Stat, Inc., Div. Paul Henry Ca, 
se S. LaCienega, Los Angeles 34, 
a 


Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Durakool, Inc., Elkhart, Ind. (D) 

Eagle Signal Corp., 202—20th, Moline 1, 
Til. (G) 

Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass. (HOS) 

Fasco Industries, Inc., 100 Augusta, 
Rochester 2, N. Y. (EJ 

Federal Telephone and Radio Corp., 
100 Kingsland Rd., Clifton, N. J. (NS 

Fenwal, Inc., 111 Pleasant, Ashland, Mass, 


(F) 

General Electric Co., Section 956-70, 
Apparatus Dept., Schenectady 5, N. Y. 
(ABCDEFGHJKMNOPRST) 

Guardian Electric, 1627M W. Walnut 8t., 
Chicago 12, Ill. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMP) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum, Trenton, 


N. J. (0) 

Ideal Industries, Inc., 1008 Park Ave., 
Syeamore, Ill, (L) 

Joy Mfg. Co., Mines Equipment Diyv., 
eats W. Oliver Bldg., Pittsburgh 23, 


Leland, G. H., Inc., 111 Webster, Day- 
ton 2, Ohio. 

Mallory & Co., Inc., P. B., Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, Ohio. (0) 

Mercoid Corp., 4227 W. Belmont Ave, 
Chicago 41, Ill. (ABCDEF) 

Micro-Switch Div., Minneapolis-Honey- 
well Regulator Co., Freeport, 
(BFLS) 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa, 

Murray Mfg. Corp., 1250 Atlantic Ave., 
Brooklyn 16, N. Y. 

National Acme Co., 176 E. 181st, Cleve- 
land 8, Ohio. (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chi- 
cago 44, Ill. (8S) 

R-B-M Division, Essex Wire Corp., 
Dept. A-11, Logansport, Ind. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngswood, Pas. 


(FM) 

Sangamo Electric Co., Springfield, Il. 

Soreng Mfg. Corp., Dept. M-110, 9555 
Eden Ave., Schiller Park, Ml. 

Spencer Thermostat Div. of Metals & Con- 
trols Corp., 111 Forest, Attleboro, Mass. 
(EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12. Wis. (ABCEFLOPR) 

—- Carbon Co., St. Marys, Pa. 
(P) 


Struthers-Dunn, Ine., 150 N. 18th, Phil- 
adelphia 7, Pa. 

Tuttle & Kift, Inc., 1823 N. Monitor 
Ave., Chicago 39, Ill. (M) 

Telechron, Inc., 200 Union St., Ashland, 
Mass. (G) 

Unimax Switch Div. of The W. L. Maxon 
oo 460 W. 34, New York 1, N.Y. 
( 

Ward Leonard Electric Co., 384 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp.. P 
ere §6Mttshurgh 30, Pa. (ABCDEFGH- 
OrRSs) 

Wirt Co., 5231 Greene, Germantown 44, 


Pa. (PS) 
Zenith Electric Co.. 152 W. Waltea. 
Chicago 10. Til. (HR) 
TACHOMETERS 
Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
General Electric Co., Apparatus Dept.. 

Schenectady 5, N. ° 
Ideal Industries, Inc., 1008 Park Ave., 

Sycamore, Ill. 

Jones Motrola Corp., 436 Fairfield Ave., 

Stamford, Conn. 

Reliance Electric & Engineering Oe., 

1054 Ivanhoe Rd., Cleveland 10, Ohio. 
Veeder-Root, Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 582 

Frelinghuysen Ave., Newark 5, N. 


TAGS, TERMINAL 


National Band & Tag Co., 
Newport, Ky. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 9511 
caster, Pa. 

Industrial Tape Corp., 
Brunswick, N. J. 
Insulation Manufacturers Corp., 565 W, 
Washington Blvd., Chicago 6, Ill. 
Minnesota Mining & Mfg. Co., St. Paul 


Dept. 9-231 


Arch, Lan- 


Dept. 7S, New 


6, Minn. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y 


Van Cleef Bros., Inc., 7800 Woodlawn 


Ave., Chicago 19, Tl. 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive. 
TAPE, INSULATING. See Fabrics, In- 
sulating: Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 

Sheeting. 
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Sie oor etly balanced 


CORRECT BALANCE is a basic factor of 


Davis-Made Solenoids — insuring precise de- 
pendable operation, and longest service life. 






Davis-Made 


SOLENOIDS 


Made to specifications, each solenoid the perfect | 
fit for its particular application. aero, 





More than 30 years of specialized engineering, and the facilities 
of two large modern plants qualify Davis to solve your solenoid 
problem with the finest construction at low cost. Use our co- 
operative service. Send blue prints, sample or data any type 

\ standard or special, any quan- 
tity, for prompt estimate with- 
out obligation, 






Also — Transformers, Coils, 
Kickers, Magnetic Windings, 
Assemblies of all kinds. 


0 | incall Precision-Made Coils for every 
electrical purpose. 


<e> DEAN W. DAVIS & CO. 
o 


Factories in Chicago and Kentland 


1006 FIRST ST., KENTLAND, INDIANA 


THE ORIGINAL 
A FAVORITE 


Approved by QUICK AND FAST 


Underwriters’ Laboratories 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


WU 
QUALITY 





NOVEMBER 1950 















Series 551 and 552 


No. 45—Product of 
The Perfex Corporation 
Milwaukee 7, Wisconsin 





This Perfex surface type electric water 
heater thermostat depends on Chace Thermostatic 
Bimetal to actuate its Twin Contact switching unit. 
When the water reaches a pre-set temperature 
(between 120°F and 180°F) the bimetal blade 
deflects, opening the circuit on temperature rise. 
When the water cools sufficiently the bimetal cools 
and deflects in an opposite direction, closing the 
circuit to begin the heating cycle. 


In domestic appliances, customer satisfaction is 
assured by dependable, accurate, trouble-free 
operation. That's why Perfex uses an actuating 
element of Chace Thermostatic Bimetal; they know 
that every piece is under strict quality control through 
engineering and manufacturing to assure uniform 
physical properties and performance. 


In this application, Chace fabricates and heat 
treats the bimetal element. Chace Bimetal is also 
available in strips, coils and random lengths. If your 
product responds to, indicates or controls tem- 
perature changes, actuate it with dependable 
Chace Thermostatic Bimetal. We offer the complete 
services of our research laboratory and engineering 
department to help you solve control problems. 
Check with the Chace Application Engineer today- 


W. M. CHACE CO. 


1608 BEARD AVE., DETROIT 9, MICH. 
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AUTOMAT 


RLU PEC hit 


with G-E 


To speed production of viscous ma- 
terials such as plastics, asphalt, oils, 
molasses—to avoid costly repair bills 
caused by frozen and burst water pipes 
and valves, install G-E heating cable 
or Calrod tubular heaters now. Wrapped 
around or clamped parallel to pipes, 
they do an economical, efficient job 
and can be thermostatically controlled 
for automatic operation. 


FOR FREE CATALOG, GEC- 
1005A, and application bulletin, “Heat- 
ing Pipelines,’’ GEA-5095, write to 
Sect. 720-26, Apparatus Dept., General 
Electric Company, Schenectady 5, N. Y. 


*Reg. Trademark of General Electric Company 


aaa Ue 


Here’s the cada \ 
HATCHET TYPE 


These irons feature bet- 
ter balance for reduced 
operator fatigue. Effi- 
ciency is stepped up, and 
quality of work is im- 
proved. The ideal 
iron for inaccessible 
and intricate jobs. 


ome see) Tete: V 


Calrod* Heaters 


Sy 


\ 


G-E Calrod tubular heaters 
ond heating cable can be 
ind 


or minnie parallel to pipes to 
prevent freezing and to keep 
viscous fluids free-flowing 


SOS 


TAPE, FRICTION and SPLICE 


Accurate Mfg. Co., 44 Hepworth 
Garfield, N. J. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, IL. 
Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 
Jo.iu8- Manville, 


Place, 


Box 290, New York 16, 


a Mining & Mfg. Co., St. 

inn. 

Mitchell-Rand Insulation @.. Inc., 51 
Mu.ray, New York T, N. 

National Electric Cuil Co., Goteniins 16, 
Ohio. 

Okonite Co., 

U. 8. 


Paul 6, 


Passaic, N. J. 

Rubber Co. Rockefeller 

New York 20, N.Y. 

Van Cleef Bros., Inc., 
Ave., Chicago 19, Ill, 


TAPE, MICA. See Mica. 


Center, 


7800 Woodlawn 


TAPE and SHEETING, SYNTHETIC 
RESIN 

du Pont de Nemours & Co., Inc., E. L, 
Plastics Dept., 350 Fifth Ave., New 
York 1, N. ¥. 

Irvington Varnish & Insulator Co., Irv 
ington 11, N . 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

New Jersey Wood Finishing Co., Electri 
cal Insulation Dept., Woodbridge, N. 2 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape. 

TAPES, MEASURING 

Keuffel & Esser Co., Hoboken, 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals 


TESTING INSTRUMENTS. 
ments. 


THERMAL SWITCHES. See 


TESTING, LABORATORIES 


Inland Testing Laboratories, Div. 
Electric Co., 2745 N. 
Chicago 14, Ill. 

Electrical Testing Laboratories, Inc., 2 
East End. Ave., N.Y. 21, N.Y. 


N. J. 


See Instru- 


Switches. 


of Cook 
Janssen Ave., 


THERMOCOUPLES 
- & Co., Inc., 118 Astor, Newark 6, 


J. 
—, Oe 153 Bristol Rd., Waterbury 


wEiestate Co., Apparatus Dept., 
Schenectady 5, N. Y. 
Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 


Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa, 

— Products Corp., New Haren 


Con 
Thermo Electric Co., Dept. N, Fairlawn, 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


THERMOMETERS 


Electrie Auto-Lite Co., 
TAGliabue Instruments Div., Weston 
E.ectrical Instrumefit Corp., 582 Fre- 
linghuysen Ave., Newark 5, N. J. 
Weston Electrical Instrument Corp., 582 

Frelinghuysen Ave., Newark 5, N 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


Toledo 1, Ohto 


THERMOSTATIC BIMETALS 
“> Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. 8., 318 Washington, Mt. 
Vernon, N. Y. 

Bristol Co., 153 Bristol Rd., Waterbury 

_™-. 1608 Beard Ave., 


Metals and Controls 
Corp., 411 Attleboro, Mass. 


THERMOSTATS 


Barber-Colman Co., Rockford, III. 
Cam-Stat, Inc., Div. Paul Henry Co 
2310 8. LaCienega, Los Angeles 84, 


Calif. 
Feuwal, Inc., 111 Pleasant, Ashland, Mass. 
Genera! as os Apparatus Depi 
Schenectady 5 
Hart Mfg. Co., 311 Bartholomew Ave., 
Hartford 1, Conn. 
Mercoid Corp., 4227 W. Belmont Ave., 


Chicago 41, Ill. 
Robertshaw Thermostat Div., Robertshaw- 
Youncewnnd Pe 


Fulton Controle Co 
Spencer Thermostat Div., Metals & Con- 
trols Corp., 111 Forest, Attieboro, Mass. 
ty Mfg. Co., Inc., 69 South Wainw 
Mansfield, Ohio. 
still: Man Co., The, 429-33 E. 164, N.Y 
Wesiinghoure Electric Corp., 180 Mercer 
» Meadville, Pa. 


TIMERS, MOTOR 
Allen-Bradley oe. 1816 8. Second, Mi 


waukee 4, 
50 State 


Automatic Electric Mfg. Co., 
Mankato, Minn. 
— Signal Corp., 202—20th, Moline 1, 


Forest, 


General Electric Co y Apparatus Dem. 


Waterbury 20, Conn. 
dun Aifg. Co., Inc., 2526 Elm, Teer. 
rington, Conn, 

Mercvia Corp., 4227 W. Belmont Ave, 


Chicago 41, DL 
Sangamo Electric Co., Springfield, M 
Richards, Mi)- 


Square D Co., 4041 N. 
waukee 12. Wis. 

Struthers-Dunn, Inc., 150 N. 18th, Phils. 
deipnia 7, Ba. 

Telechron, Inc., 200 Union, Ashland Mas 

Ward Leonard _— Co., 34 South, 
Vernun, N. 

Westinghouse Electric Corp., P. 0. Ba 
68, Pittsburgh Jv, Pa. 
. Walta 


313 Norton 


Zenith Electric Co., 152 W. 
Chicago 10, 

TIME SWITCHES. See Switches. 

TOOLS, PORTABLE 

High Speed Hammer Co., Inc., 
Rochester 5, N. ° 

Jones Motrola Corp., 436 Fairfield Ave. 
Stamford, Conn. 

Keller Tool Co., Grand Haven, Mig 
(Pneumatic) 

Loyd Scruggs Co., 1022-32 N. Sixth, & 
Louis 1. Mo. 

Stanley Tools, 183 Elm, New Britain. 
Conn. 

Syntron Co., Homer City, Pa. 

TRACING CLOTH, FILM and PAPER 

Arkwright Finishing Co., Provider BL 

Bruning Co., Inc., Charles, 100 
New York 13, - ce ut 

Eastman Kodak ester 

Keutfel & Esser Co., Hoboken, N. J. 


TRANSFER SWITCHES. See Switehe 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent Lamp Aus 
iliaries. 


TRANSFORMERS, INSTRUMENT 


CURRENT 

Acme Electric Corp., 3511 Water, 
N. ° 

Allis- Coakmere wis. Co., 987A 8. 7. 
Milwaukee 

Chicago Transformer hal 3501 W. Add 
son, Chicago 

Dano Electric Co., 93 Main, Winsted. 
Conn. 

Federal Serene ae Sete pus 100 
Kingsian * on, N. Jd. 

Ferranti Electric, Inc., 30 Bockefelle 
Plaza. New York 20 N. V 

Freed Transformer Co., Inc., 1718 Welr- 
field, Ridgewood, Brooklyn 27, N. ¥ 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. ‘ 

Miller-Smith Corp., Trenton, N. J. 
Raytheon Mfg. Co., Dept. 6460EM, Wal- 
tham 54. Mass 

Standard Transformer Co., Warren, Ohie. 

Westinghouse Electric Corp,, P. O. Be 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., » 
Frelinghuysen Ave., Newark 5, N. 


Cubs 


TRANSFORMERS. POWER CIRCUIT 
home Electric Corp., 3511 Water, Cubs 
allie- Chalmers Mfg. 


Co., 987A 8, 78 

Milwaukee 1. Wis 

Chicago = Comp.» 3501 W. Add 
son, cago 

Danv Electric Co., 93 Main, Winsted 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Ferranti Electric, Inc., 80 Rockefelle 
Plaza. New York 20, z 

Freed Transformer Co., Inc., 1718 Wel 
field, Ridgewood, Brooklyn 27, N. ¥. 

General ne oy. Apparatus Dept. 
Schenecta 

Kenyon Transformer Co., Inc., 840 Barty. 
New York 59, N. Y. 

Miller-Smith Corp., Trenton, N. J. 

Murray Mfg. Corp., 1250 Atlantic Ave. 
Brooklyn 16, N.Y. 

Nothelfer Winding Laboratories, 11 -Albe 
marle Ave., Trenton 3, N. J 


Radio Corp. of America. Commereial Be- 
grg., Sec. =e Harrison, N. J. 
Raytheon Mfg. , Dept. 6460EM, Wal 

Mass. 


tham 54, 
Wagner ot pee coro, 6454 Plymoutd 
Ave., St 8 0. 
West Coast Electrical Mfg. Co., 10006 8. 
Main, Los Angeles 5, Calif. 
Westinghouse —— pure. P. 0. Ba 
Inc., 1108 


868, Pittsburgh 30 
Wheeler Insulated frie “Co., 
Waterbury 20. Conn. 


East Aurora, 


RADIO CIRCUIT 
3511 Water, Cubs. 


TRANSFORMERS, 

Acme eo Corp., 

Chicago Transformer Corp., 3501 W. Addi 
son, hicago . ° 

Danu Kiectrue Co., ¥3 Main, Winsted. 
onn. 

Davis & Co., Dean W., 1006 First, Kemt- 
land, Ind. 

Wederel | Teleshene an Radio foro. 100 
Kingsland Re ton, N ; 

Ferranti Electric Inc., 30 Rockefeller 
Plaza. New York 20, N. Y. 

Freed Transformer Co., Inc., 1718 Welt- 
field, Ridgewood, Brooklyn 27, N. ¥. 

Miller-Smith Corp., Trenton, N. J. 


Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 
Products Div., Altes 


Peerless Electrical 
Lansing Corp.. *9°9 McKinley Ave.. 


Los Angeles 1, Calif. 
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a INORGANIC COLD MOLDED ‘PLASTIC 
an 
Mt. 
Bo 
ton 
ton 
ve. 
lob E AN 
a . 
1 ~~ A 
se for many molded parts! 
Y ee 
BECAUSE it can be molded in intricate shapes to close 
a dimensional tolerances . . . is highly heat resistant 
. . . possesses non-carbonizing, arc-resistant characteristics 
ss inherent in a stone-like material, ROSITE has proved to 
be a better “answer” for many molded parts. For in- 
formation and specific recommendations, get in touch with 
Rostone engineers. 
ba Custom Molding 
. 5 29 
. ROSTONE CORPORATION 
ot. 123 So. Earl Ave., Lafayette, Indiana 
ae ie ENGINEERING ¢ MATERIALS e¢ PRODUCTION 
le 33 GREENE STREET. NEW YORK 13.N. Y. 
sir: 
Y 
n.. 
. Smaller size — more winding space 
* precision bobbin wound 
a Your coils will stand up and deliver more ef- 
» ficiently with non-layer windings on 
| PRECISION BOBBINS 
s More room for larger gauge, or more wire of same 
gauge, same size coil base. Precision Bobbins make 
id lighter, stronger coils—with better insulation, heat 
4. dissipation, moisture absorption. To your specifica- 
- tions. LOW COST. 
De Send today for sample 
7 
. PRECISION PAPER TUBE CO. 
9. 
2035 W. Charleston St., Chicago 47, Ill. 
re. Plant No. Two, 79 Chapel St., Hartford, Conn. 
» TEMCO Rheostais Give Your Product PLUS 
oe : ; 
. CUT COSTS WITH Selling Power . . . Long Trouble-Free Life 
Tine-suned snd oo is the a - = es 
uth ontrol (F-12) rheostat, originally designed for spee 
P L A S T U R B 0 conueet a small motors. 
e Used for ay yonee ty qulgntiy Daven mene 
d li i shaft machines, dental engines, 
a BLOWER WHEELS! head gvandoes, Jeweler’s lathes and sewing machines. Other 
103 applications too numerous to mention. 
Also available in a knee control model. Extension 
PLASTURBO blower wheels give you light —_ plugs and connectors made to customer's specifi- 
wi weight, less noise and increased efficiency. Investigate today the possibility of incorporating imto 
Dimensional stability and uniform concen- your plans this quality, low price rheostat. 
o tricity assure smooth, vibrationless operation. 
od. Injection molded in one piece of thermo-setting 
a- plastic material for strength and durability. 
1e¢ Send for samples of sizes now available. For 
ler quotations send prints or samples. THE ELECTRICAL MFC. co. A 
fr- o Roo 
Y. Racine. 
‘ KE AT 
» APPLIANCE MFG. CO. gucostats 77” .noness DEPT. 6 ouRTH 
- RACINE, WISCONSIN 
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BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 


HARTFORD 6, CONN. 
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*< ig an instrument tha 
This et push-butron” affair! Ask for a 
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Severa ulation resistance 
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Radio Corp. of America, Commercial En- 
grg., Sect. K41R, Harrison, N. J. 
Raytheon Mfg. Co., Dept. 6460EM, Wa, 

tham 54, Mass. 
Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 2@, Conn. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


same Electric Corp., 3511 Water, Cuba, 


Freed Transformer Co., Ine., 1718 Weir 
field, Ridgewood, Brooklyn 27, N. Y¥ 
Miller-Smith Corp., Trenton, N. J. 


TUBES, CATHODE RAY 

General Electrie Co., Electron Dem. 
Schenectady 5, N. Y. on ; 
dio Corp. of America, Commercial Ba 
grg., Sect. K41R, Harrison, N. J. 


TUBES, ELECTRON (industrial) 
Federal Telephone and Radio Corp. 
San ees Git UN. 3. ae 
Schenectady 5, N. ¥. “a P 
Radio Corp. of America, Commercial Ee 
grg., Sect. — Brigg = IN. dO 
y -» Dept. 6460EM, Wal- 
tham 54, Mass. 1“ 
Westinghouse Electric Corp., P. O. Boa 
865, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


General 


See Phote 


TUBING, BRASS, BRONZE and COP- 
ER. See Brass, Bronze and Coppa 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. 
TUBING, NICKEL and NICKEL AL. 
Loy 


See Mica. 


American Brass Co. Waterbury 988, Conn. 
General Plate Div., Metals and Controls 
Corp., 411 Forest, Attleboro, Mass. 
International Nickel Co., Inc., 67 Wall, 

New York 5, N. Y. 
Revere Copper & Brass, Inc., 230 Park, 
New York 17, N. Y. 


TUBING, PAPER 

Accurate Paper Tube Co., 854 N. Noble 
St., Chicago 22, Ill. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill. 


TUBING and SLEEVING, BRAIDEO 
FABRIC. Textile or Glass-Fibre treatec 
with lacquer, varnish or synthetic resin 

Bentley, Harris Mfg. Co., Dept. M-43, 
Conshohocken, Pa. 

Corning Glass Works, Dept. EM-10, Cor- 
ning, N. Y. 

insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 

irvington Varnish & Insulator Co., Irving 
ton 11, N. J. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York i, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

Owens Corning Fiberglus Corp., Textile 
Products Div., Dept. 866, 16 E. 56th 
St., New York 2z, N. Y. 

Varfiex Corp., 309 N. Jay, Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


TUBING and SLEEVING, 
Plastics. 


General Electric Co., Chemical Dept 
8-11, 1 Plastics Ave., Pittsfield, Mass 
insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mitchell-Rand Insulation Co., Inec., 5) 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 

_ton 99, Del. 
New Jersey Wood Finishing Co., Elee- 
7s Insulation Dept., Woodbridge, 


Phalo Plastics Corp., Commercial & Fos- 


ter, Worcester. Mass 
Varflex Corp., 309 N. Jay, Rome, N. Y. 


regens. SILVER. See Silver and Silver 


Extruded 


TUBING, STEEL. See Steel, Com 
Grades and Forms. - a 


TUNGSTEN 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi 
cago, Ill, 

—,- Co. Ine., P. R., Indianapolis 
. Ind. 


UNDERCUTTERS, MICA, See Mica Un- 
dereutters. 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 

Automatic Switch Co., 393 Lakeside Ave,, 
Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 

General Electric Co., Apparatus Dept, 
Schenectady 5. N. Y. 

Magnatrol Valve Corp., 67 Fifth Ave., 
Hawthorne 4, N. J. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave,, 
Philadelphia 44, Pa. 

Skinner Electric Valve Division, Skinner 
Gaus Co., 130 Belden Ave., Norwalk, 
onn. 

Waterman Engineering Co., 721 Custer 
Ave., Evanston, Il. 

Westinghouse Electric Corp., P. 0. Ba 
868, Pittsburgh 30, Pa. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. BF-20, 30 E. 42nd, 
New York 17, N. Y. 
rthig Co., Inc., rge C., P. O. Bas 
115, East Rutherford, N. J. 

Celanese Corp. of America, Dept. 5J, 188 
Madison Ave.. New York 16, N. Y. 

Dow Corning Corp., Dept. EM, Midland, 
Mich. (Silicones) 

Du Pont de Nemours & Co., Inc., E. L, 
Finishes Dept. Wilmington 98, 

Durez Plastics & Chemicals, Inc., 1 
Walck Road, North Tonawands N. 

General Electric Co., Chemical 
8-11, 1 Plasties Ave., Pittsfield, 

Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, Til. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. ¥. 

a om oe ~~ . a 

urray, New Yor! oN. Z, 
National Electric Coil Co, Columbus 16, 


Ohio. 
Westinghouse Electric Corp., Dept. 21% 


P. Box 868, Pittsburgh 30, Ps. 
Zophar Mills, Inc., 117 Twenty 
Brooklyn 82, N. Y. 


VARNISHED FABRICS. See Fabrics, 
Insulating. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES INSULATING, See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VOLTAGE REGULATORS. See 
lators, Voltage. Transformers. Varieble 


Voltage. 
VOLTMETERS. See Instruments. 


VIBRATORS 


Aerovox Corp., New Bedford, Mass. 
American Television & Radio Co., @™ 


Paul 1, Minn. 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 


WASHERS, BEARING. See Bearings ané 
Bushings. 


WASHERS, FLAT. See Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Division, Union Carbide & Car- 
bon Corp., Dept. BF-20, 30 E. 42nd, 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, ID. 


Dow Corning Corp., Dept. EM, Midland, 


Mich. 
General Electric Co., Chemical Dept. 


8-11, 1 Plastics Ave., Pittsfield, Mass. 
Mica Insulator Co., Schenectady 1, N. ¥. 
Mitchell-Rand Insulation Co., Inc., 51 

Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 


Ohio 
Zophar Mills, Inc., Sixth. 


Brooklyn 32, N. Y. 


117 Twenty 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturer’s Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1, N. ¥. 
Mitchell-Rand Insulation Co., Inc., 5! 

Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

General Electric Co., Apparatus 
Schenectady 5, N. Y. (ARC) 

Murray Mfg. Corp., 1250 Atlantic Ave., 
Brooklyn 16, N. Y. 

Westinghouse Electric Corp., P. O. Bos 
2025. Ruffalo 5, N. Y. (Flexare) 


937A 8. 70 
Dept., 
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Un- 


7 Hundreds of standard 


~ JONES 
Scene ee ee 
~ otion "eT iat Equipment 
=| & Peete 





Several pages of Jones Cata- ; 8-ohm midget wire- 
log No. 16 illustrate standard 
and special panels we are 


‘ons wound L-pad (here 
shown). 

constantly producing. Latest Only 1-1/8” dia. x 
special equipment enables us 9/16" deep. 
promptly to produce prac- 
tically any panel required. 
Send print or description for 


. 
Protected by metal %xClarostat L- and T-pads are standard 


PP S&S ot J SBRMESe- 2B Ss FE 





prices, without obligation. cap (not shown). equipment in sound systems. L-pad here 
Hundreds of standard ter- * illustrated is typical. It’s a single unit with 
i i isted. Send two separate windings for maintaining 
minal strips also fisted. n ” Impedance ranges from _ constant impedance. Designed primarily for 
for Catalog, with engineer- e 6 to 300 ohms. 120° drive-in theatres. *xBulletin 102 on request. 
ing drawings and data. f : rotation. Submit your requirements. 
JONES MEANS 
Proven QUALITY d 
os, a , 
HOWARD B. JONES DIVISION a UT 
an. H MANUFACTURING CORPORAT | a Lr, GY 
a. AG i N aN 
if Metals yada cakes ltl! al aR Sh ot UNDE i ate tL DOVER, NH 
7 - 





: ELECTRIC MOTOR PRODUCTION DESIGNER 


To apply the best commercial production, design, 
and fabrication practises to the design of electric 
solenoid motors of two to one hundred horsepower 






. . » gives the answers to your cementing 
problems with valuable information ordi- 
narily not in one book. Just off the press! 





n . . 
‘ ratings. Excellent fundamental theoretical back- 
ground as well as experience in the field of commer- | W)QY == 7=-== _ Whee Over 150 tlustrations of Actual Applications 
7) cial electric motor production design is essential. —aountisew cemenrs company [Il © Valuable and Useful Information and Charts 
Unusual opportunity. Please address replies directly to —— © Practical Data on the Use of Adhesive Cements 
: e Facts About the Complete Line of Sauereisen 
P- BATTELLE MEMORIAL INSTITUTE Write for Oli aan now Cements and Compounds 
—no obligation 
4, Industrial & Scientific Research 
1. 505 King Avenue Columbus 1, Ohio A . 
a Sauereisen Cements Company ° Pittsburgh 15, Pa. 
t. 
5. 
5 
1 
: For use under high pressure where 
: ree ee 244554535 b mam continuous vibration or movement 
. ¥ ery ” . occurs. 


Vibration Connectors for Com- 
pressors, Pumps and Turbines. 
Molding Presses—Hat and Paper 


| JOHNSON FLEXIBLE SEAMLESS BRONZE HOSE risiic Machinery: Trucks and 


Buses — Vacuum tight Conduit 


For Hot or Cold Applications and many other applications. 


Conveying under pressure or Vacuum @ Steam e Oil © Water @ Gas @ Refrigerants “We also feature a new type of flex- 
ible stainless steel hose for use under 


JOHNSON METAL HOSE, INC. rss’ ten ‘noses on 


Write for Bulletin J-2’ 


| 224 MILL STREET WATERBURY 88, CONN. 
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AT Aye " zinc dle wall 


What a saving of time and money for you! 


We can offer zinc die castings as small as .000004 
of a Ib. (250,000 to the Ib.) Smaliness Unlimited 


GRC’s method of die casting really small parts has opened 
up new fields in designs, products and economies for hun- 
Our exclusive, high-speed mass 


[sy 
; 


dreds of. manufacturers. 
production facilities turn out simple or intricate 
parts automatically—completely trimmed ready 
for use—100,000 pieces to many millions. Dis- 
cover GRC’s_ small parts. possibilities for 
yourself— 


Write Today for Bulletin and Samples. 


GRIES REPRODUCER CORP. 


108 Willow Avenue, New York 54 
MOtt Haven 9-2476 


Maximum 
Weight : 2 oz. 
Maximum 
Length: 2 in. 
Smalliness 
Unlimited 


SAVE CONDUIT, 
COPPER AND LINE 
LOSSES, ACHIEVE 
CLEAN-LOOKING 
INSTALLATIONS 


with CHICAGO 


TRANSFORMERS 


Eliminate unnecessary 
runs of 115-volt wiring to 
machine tools, welders, 
and other production 
equipment. Install these 
versatile transformers on 
the same 220 or 440-volt 
power line used for ma- 
chine operation, and sup- 
ply lighting and other 115- 
volt requirements up to 
250 VA (continuous duty) 
with economy. 


@ Simple, convenient to mount—will fit on any FD or FS-type 
conduit box, 


: ane fused for overload protection. 


igh quality core and coil construction for long and depend- 
ble operating life. 


. Durable cadmium plated finish on shields and cover. 
Write for prices and further details. 


CHICAGO TRANSFORMER 


3501 ADDISON STREET © CHICAGO 18, ILLINOIS 


WHEELS, BLOWER 


Master Appliance _ Co., Fourth & On 
tario, Racine, Wisc. 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, Conn 


American Steel & Wire Co., Cleveland 
18, Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y¥. 

Cornish Wire Co., Inc., 15 Park Bow. 
New York 7, N. Y¥. 

Electric Auto-Lite Co., Port Huron, Mich. 


General Electric Co., Construction Mate- 
rials Dept. Bridgeport 2, Conn. 
= Wire Co., Winsted Div., Winsted, 


Rosbline’s Sons Co., John A., Trenton 


oe oe Corp., Dept. EM-11, Rome, 
N. ¥. 


WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabrice (C) 
Thermoplastic (T) 

Coaxial Cable (x) 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. (C) 

American Steel & Wire Co., Cleveland 
13, Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. (ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren. 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. 

Cornish Wire Co., 

New York 7, N. Y. 
— Auto-Lite Co., Port Huron, Mien. 
) 

Essex Wire Corp., Monticello, Ind. (BT) 
Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J. 
General Electric Cv, Construction Mate 
rials Dept., Bridgeport 2, Conn. 

(ABCX) 

National Electric Products Corp., 1818 
Chamber of Commerce Bidg., Pittsburgb 
19, Pa. (A) 

Okonite Co., Passaic, N. J. (ABCTX) 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. (TX) 

anneees Products Corp., New Haven 

Conn. (AT) 
Roebling’ Sons Co., John A., Trenton 3 
Dept. 


EM-11, Rome, 


109 Washingtu. 


Rome Cable Corp., 
N. Y. (BT) 
Suprenant Mfg. Co., 
Sprague Electric Co., North Adams, Mass 

Boston 7, Mass. (BTX) 
Center 


U. 8S. Rubber Co., Rockefeller 
New York 20, N. 7, 


WIRE iw. METAL FORMING 
MACH 


Nilson = Co., A. H., Bridgeport 6. 
Conn. 
WIRE, MAGNET 


Anaconda Wire and _, Co., 25 Broad 
way. New York 4, N. 


Belden Mfg. Co., 4633 W. Van Bure. 

Chicago 44, Ill. 

Chase Brass & Copper Co., Dept. Em 
250, Waterbury 20, . 

Electric Auto-Lite Co., Port Huron, Mieb 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Apparatus Dem. 
Schenectady 5, N. y, 

Hudson Wire Co., Winsted Div., Winsted 
Conn. 

Rockbestos Products Corp., New Haves 
4. Conn, 

—T* Sons Co., John A., Trenton 3 
N. J. 

—- oo Corp., Dept. EM-11, Rome 

Wheeler Insulated Wire Co., Inc., 1103 

WIRE, MAGNETIC RECORDING 

See Magnetic Recording Wire 


WIRE, NICKEL. See Nickel and Nicke 
Alloys. 


WIRE, RESISTANCE 

Boston Insulated Wire & Cable 
Dorchester 25, Mass. 

Driver Co, Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave 
Detroit 8, Mich. 

Jelliff Mfg., Corp., Southport, Conn. 


WIRE, SILVER. See Silver and Bilve 
Alloys; Nickel Silver. 


WIRE STRIPPERS. See Strippers, Wire 
WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. 6e 
Socket Screw. Keys and Winches. 


YARNS, BRAIDING & SERVING. Gee 
Fabrics, Insulating. 


WHEELS. Be: 


ZINC 


Federated Metals Div., 
ing & Refining Co., 
ee 4 


American Smelt 
120 Bway., N. Y¥. 5 
New Jersey Zine Co., 160 Front, ne 
York 7, N 


NEWS for the 
Product Maker - - - 


Handling of news in ELECTRICAL MANU- 
FACTURING is no routine matter. Each news 
item is carefully selected, edited, written to fit 
the reader interest of men like yourself engaged 
in product making. And the coverage is both 


complete and timely 


. . embracing industry 


highlights, men in industry, company briefs, 


trade association 


and professional 


society 


activities, and new technical developments. You 

will find these sections rewarding reading each 

month. They start on page 168 in this issue. 
Incidentally, are you sure that news of your 


company 
FACTURING? 


is sent to ELECTRICAL MANU- 
The editors welcome news- 


worthy items dealing with company activities, 


personnel changes, plant expansions, 


developments, research 


product 
projects and the like. 


Keep the editors posted so they can post athers! 


ELECTRICAL MANUFACTURING 





